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LETTER 


THE  SECRETARY  OF  THE  TREASURY, 


TRANSMITTING, 


In  response  to  resolution  of  the  Senate^  copies  of  all  documents  touching 

upon  trickincB  in  sicine. 


December  16,  1880. — Keferred  to  the  Committee  on  Agriculture  and  ordered  to  be 

liriuted. 


Teeasuey  Depaetment, 

December  15,  1S80. 

SiE :  lu  reply  to  the  following  resolution  of  the  Senate  of  the  13th 
instant — 

^^ Resolved,  That  the  Secretary  of  the  Treasury  is  hereby  directed  to 
furnish  the  Senate  with  copies  of  any  documents  in  the  possession  of 
that  department,  touching  trichiuie  in  swine,  and  the  restrictions  upon 
our  trade  with  foreign  countries  in  consequence  of  this  disease" — 
I  have  the  honor  to  transmit  herewith  a  special  report  on  tlie  subject 
of  trichinae  in  American  meat  by  the  late  Assistant  Surgeon,  W.  C.  W. 
Glazier,  of  the  Marine  Hospital  Service,  made  under  direction  of  the 
Supervising  Swrgeon-General,  to  whom  had  been  referred  certain  cor- 
respondence of  consular  olticers  at  dillerent  foreign  i)orts  with  the  De- 
partment of  State. 

This  correspondence,  herewith  transmitted,  shows  that  the  action  of 
certain  foreign  governments  in  the  restrictions  placed  on  importations 
of  the  products  of  swine  amounts  to  prohibition. 

The  value  of  bacon  and  hams  exported  from  the  LTuited  States  during 
the  last  fiscal  year  was  $."50,1)87,003,  and  of  pork,  85,030,'J.")2,  and  of 
lard,  $27,01*0,307— in  all,  $84,838,242. 

The  report  of  Assistant-Surgeon  Glazier  tends  to  show  that  this  ad- 
verse action  of  the  foreign  governments  in  this  regard  is  based  upon 
erroneous  infornnition  of  the  actual  condition  of  these  exported  articles. 
Very  respectfully, 

jonx  snEKMAX, 

iSecrctary. 
Hon.  Wm.  a.  Wheelee, 

President  of  the  Senate. 
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ORDER. 

Teeasury  Department, 

Office  Supervising  Surgeon- Generai., 
U.  S.  Marine  Hospital  Service, 

Washington,  July  22,  1879. 

Sir:  You  are  directed  to  investigate  and  report  to  this  office  upon  the 
subject  of  tricbinte  in  American  i)ork  and  other  meat.  Your  report 
should  be  thorough,  and,  to  enable  you  to  ;ii)preciate  the  importance 
of  the  subject  to  our  American  commerce,  I  inclose  herewith  thirteen 
communications,  with  their  inclosures,  received  from  the  Department 
of  State,  being  copies  of  reports  from  United  States  consular  officers 
abroad.  These  inclosures  will  be  returned  with  your  rei)ort,  when  com- 
pleted. 

Very  respectfully, 

J.  B.  HAMILTON, 
Surgeon- General,  M.  H.  S. 
Assistant  Surgeon  W.  C.  W.  Glazier, 

U.  S.  Marine  Hosj)ital  Service,  Charleston,  S.  C. 


LETTER  TRANSMITTING  REPORT. 

U.  S.  Marine  Hospital  Service, 
District  of  the  Gulf, 
Port  of  Key  West,  Fla.,  Surgeon^s  Office,  July  10, 1880. 
Sir  :  In  pursuance  of  instructions  contained  in  a  letter  dated  Sur- 
geon-General's Office,  July  22, 1879,  which  transmitted  letters  from  con- 
sular officers  in  various  cities  of  Europe  concerning  the  occurrence  of 
the  nematode  trichina;  s^yiralis  in  American  swine  products,  I  have  the 
honor  herewith  to  transmit  my  report  on  this  subject,  which  I  have 
divided  into  seven  sections,  designated  by  Roman  capitals.  Section  A 
contains  the  history  of  the  discovery  of  the  trichina;  spiralis.  Section 
B  its  natural  history.  In  section  C  will  be  found  the  theories  of  some 
of  the  most  noted  observers  as  to  its  origin ;  following  in  section  D  with 
a  history  of  the  disease  caused  by  the  parasite,  with  a  mention  of  its 
occurrence  in  epidemics,  with  statistics  of  the  same,  following  with  the 
views  of  actual  observers  as  to  its  etiology,  i)athological  anatomy,  symj)- 
toms,  diagnosis,  diflerential  diagnosis,  prognosis,  pathology,  and  treat- 
ment, giving  the  history  of  the  disease  as  complete  as  possible  with 
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8  REPORT    ON   TRICHINJS    AND    TRICHINOSIS. 

my  limited  access  to  the  literature  of  the  subject  iu  the  United  States. 
Section  E  gives  the  symptoms  observed  in  animals  and  shows  a  possi- 
bility of  its  occurrence  in  an  epidemic  form  in  swine  in  the  United  States. 
In  section  F,  under  prophylaxis,  &c.,  I  have  given  some  of  the  laws 
governing  the  pork  trade  in  different  parts  of  Europe,  with  some  of  the 
results  of  the  examinations  of  European  and  American  pork,  with  some 
remarks  on  the  latter,  and  have  tried  to  show  the  necessity  of  a 
thorough  investigation  of  the  subject  in  the  United  States,  giving 
the  opinions  of  eminent  observers  as  to  the  best  method  of  procedure, 
concluding  in  section  G  with  recommendations  as  to  methods  and  pre- 
cautionary measures  to  be  observed  in  examinations. 

Very  little  of  this  i)aper  is  original.  In  fact,  so  much  has  been  written 
and  so  well  written  on  trichince  and  trichinosis  that  for  their  proper  un- 
derstanding it  would  only  be  necessary  to  read  any  of  the  many  ex- 
haustive monographs  written  by  one  of  those  close  observers  and  exten- 
sive experimenters,  of  whom  so  many  have  given  their  attention  to  this 
very  important  subject.  It  is  from  a  close  study  of  such  works  and  the 
perusal  of  current  literature  that  I  have  derived  the  facts  and  opinions 
on  which  this  paper  is  based,  adapting  them  to  the  end  iu  view,  i.  e.,  to 
show  the  importance  of  a  thorough  investigation  of  the  subject  in  the 
United  States  to  establish  (1)  the  occurrence  or  non-occurrence  of  tri- 
chnire  centers,  (2)  to  prevent  the  spread  of  the  parasite  from  such  centers, 
and  (3)  if  possible  to  diminish  their  area  if  not  entirely  eradicate  the 
worm. 

The  subject  of  history,  &c.,  has  been  more  thoroughly  examined  than 
would  otherwise  have  been  necessarj'  in  this  paper  on  account  of  some 
inaccuracies,  found  by  comi)arison,  in  the  American  literature  of  the 
subject. 

The  free  translation  from  German  authorities  in  this  report,  Leuckart, 
Pagenstechcr,  Gerlach,  and  others,  is  due  to  the  fact  tliat  original  ex- 
I)eriment  is  less  necessary  at  the  present  time  than  a  knowledge  of  the 
established  facts,  and  the  Germans  have  had  greater  experience  with 
the  disease  trichinosis,  and  in  experimentation  on  the  propagation  of 
tricliime  than  any  .other  nation. 

For  the  bibliography  of  the  subject  I  would  respectfully  refer  to  Cob- 
bold,  Parasites,  &(•-,  London,  1870,  ]).  174.     Davaine,  op.  cit. 
Very  resiiectfully,  your  obedient  servant, 

W.  O.  W.  GLAZIER, 
Assistant  Surgeon,  M.  11.  S. 

To  the  Surgeon  General, 

U.  fS.  Marine  Hospital  Service,  Washington,  D.  0. 


REPORT 

ON 


Section  A.— HISTORY  OF  THE  DISCOVERY  OF  TRICHINJ3. 

Small  calcareous  bodies  were  noticed  iu  the  flesh  of  a  human  cadaver 
as  early  as  1828  ("H.  Peacock  made  a  dry  preparation  of  the  sterno- 
hyoideus  muscle  to  display  the  specks;  this  is  still  preserved  in  Guy's 
Museum."  Dr.  Hodgkin,  quoted  by  Cobbold,  Parasites,  Lond.,  1879,  p. 
151),  and  is  said  to  have  been  calcified  trichina3  capsules,  of  which  there 
is  little  doubt,  although  I  have  found  no  account  of  a  microscopic  con- 
firmation. Henry  Hilton  (London  Med.  Gazette,  vol.  xi,  1833,  p.  005) 
also  wrote  of  "  a  peculiar  appearance  observed  in  human  muscles  (iu 
1832),  probably  depending  on  the  presence  of  very  small  cysticerci."  In 
this,  as  in  the  first  case,  there  has  been  no  proof  ofi'ered  that  the  small 
bodies  actually  contained  trichinje,  excepting  the  general  assumi)tiou 
that  all  such  bodies  always  do  contain  them. 

Tiedemann,  in  1821  (Froriep's  Notizen,  i,  j).  64,  article  translated  in 
Cobbold,  op.  cit.^  p.  151),  described  concretions  found  in  the  body  of  a 
brandy  drinker  who  had  suffered  from  severe  and  repeated  attacks  of 
gout.  They  were  much  larger  than  the  trichinte  caiisules  as  usually 
represented,  viz,  4  to  8™""  in  length ;  while  the  length  of  the  latter  has 
an  "  average  of  0.33™""."  (Davaiue,  Entezoaires,  Paris,  1877,  p.  734.) 
Berkan  (Virch.  Arch.,  B.  xxxvii,  j).  1, 18CG)  says  that  such  enlargements 
of  the  trichinoe  cai)sules  never  occur  from  inflammatory  processes,  while 
Midler  (Virch.  Arch.,  B.  xxxvii,  p.  253)  found  trichiuiC  in  capsules  two 
or  three  times  the  usual  size.  Roeper  (Deutsche  A'ierteljahrsschrilt  tiir 
off.  Gesundheitspflege,  B.  6,  H.  2,  1874,  p.  282)  found  small  crystalline 
bodies  in  American  hams;  he  does  not  give  their  size,  but  says  they 
were  more  abundant  in  those  containing  trichina?.  Leuckart  (Uiitei- 
suchungen  iiber  Tr.  sp.,  2.  Aufl.,  Leipzig,  18G0,  i).  3),  however,  denies 
the  identity  of  Tiedemann's  bodies  witli  trichina' capsules,  while  Pagen- 
stecher  (Die  Trichinen,  Leipzig,  180(»,  p.  4),  although  doubting  the 
probability  of  the  capsules  forming  centers  of  gouty  deposits,  thiidcs 
there  might  have  been  an  error  iu  the  measurements,  and,  with  Diesing 
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Kuclienmeister,  Davaine,  and  Cobbold,  considers  them  to  have  been 
true  trichinfe  capsules.  At  all  events,  these  cases,  as  well  as  the  claims 
of  Kleuke  (Cobbold,  q/;.  cit.,  p.  152),  although  they  give  evidence  of  two 
I)robable  cases,  and  possibly  epidemics,  of  trichinosis,  in  no  way  aided 
in  the  discovery  of  the  trichinae,  and  are  of  no  particular  importance 
except  to  show  how  little  the  microscope  was  resorted  to  in  those  days 
to  clear  up  obscure  iDoints  in  diagnosis,  as  there  is  sufficient  evidence 
to  prove  that  trichinae  must  have  existed  in  the  human  body  long  before 
this  period. 

Sir  James  Paget  was  the  first  to  see  (in  1834)  the  parasite  coiled  up 
in  its  capsule  (London  Lancet,  March,  186G,  p.  2G9,  and  Brit.  &  For.  Med- 
Chir.  Eeview,  vol.  i,  1870).  It  was  during  the  following  year  (1835) 
that  Professor  Owen  examined  specimens  furnished  by  Mr.  Wormald, 
who  was  contemporary  with  the  then  Mr.  Paget  in  Saint  Bartholomew's 
Hospital,  furnishing  a  description  and  giving  it  its  present  name.  (Lon- 
don and  Edinburg  Phil.  Magazine,  1835,  &  Transactions  of  the  Zoolog- 
ical Society,  vol.  i.,  p.  315).  The  descrii)tion  was  incomplete,  as  "  it 
placed  the  entozoon,  through  the  simidicitj^  of  its  organization,  lack  of 
alimentary  canal,  «&c.,  in  the  lowest  scale  of  the  animal  kingdom,  and  it 
agreed  with  tlie  helminiths  only  in  its  modes  of  life."  (Leuckart  op.  cit., 
p.  2.)  And  Kestner  (l^tude  sur  le  trichina  spiralis,  Paris,  1864,  p.  5) 
says  :  "  The  illustrious  naturalist  gave  a  very  imperfect  description  of 
the  parasite,  which  according  to  him  had  neither  arms,  distinct  aliment- 
ary canal,  nor  organs  of  generation.  Farre  (Lond.  INIed.  Gaz.  Dec,  1835, 
p.  382)  described  not  only  an  intestinal  tube  divided  into  three  parts, 
but  also  organs  that  he  recognized  as  ovaries.  (Kestner,  Leuckart  I.e., 
Scoutetten,  liltude  sur  les  trichines,  Paris,  1806,  pp.  14, 15).  See  also  Cob- 
bold I.  c.  and  Davaine.  Bischoff  (Medicinische  Annalen,  B.  iv,  1840,  § 
232)  confirmed  Farre's  statement  in  regard  to  the  organization  of  the 
worm,  and  Luschka(Zeitschriftfiir\vissenschaftli('he  Zoologie,  1851,  !>.  iii, 
§  73)  determined  by  careful  observation  of  the  motion  of  the  worm  that  the 
slender  extremity  was  the  anterior,  which  had  been  previously  suggested 
by  BischolT  {J.  c.  ]).  230),  who  said  that  by  analogy  with  other  nematodes 
the  mouth  shouhl  be  found  in  tlie  sniaHcr  end.  Luschka,  however,  at 
the  same  time  denied  the  existence  of  a  mouth  or  arms.  This  question 
was  affiniiatively  settled  by  Bristowe  and  Ifainoy  (Trans.  Path.  Soc. 
Lond.,  1S54,  vol.  v,  p.  278),  who  also  discovered  the  (esophagus.  Kiich- 
enmeister  confirmed  these  later  observations  on  the  structure  of  the 
worm,  and  noted  especially  the  similarity  between  the  trichina  fipiralis 
and  triehoci'phalus.  (Leuckart,  op.  cit.,  pi).  3-8.)  In  1850  Yirchow 
(Compt.  Kend.,  etc.,  t.  40,  p.  (KiO,  t.  51,  p.  13;  Gaz.  :Med.  de -Paris, 
No.  28,  18()0,  p.  440;  Virch.  Arch.,  IJ.  xviii,  p.  345)  described  the  sex- 
ually mature  worms. 

Tlie  «iiiestion  as  to  whether  th<'  trichina  s-pirdlis  was  the  embryo  of 
somi'  other  nematode  having  been  settle<l  so  decidedly  in  the  negative, 
the  subject  is  not  mentioned  here  except  to  refer  to  Kestner,  Scoutetten, 
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and  especially  to  Leuckart,  Eenz,  and  Virchow  for  the  able  discussions 
on  the  subject. 

In  1835  Ilarrison  (Dublin  Journal)  gave  an  account  of  G  cases  of  tri- 
chinae occurring  in  the  cadaver.  In  183G  Bu  veaud  Riafrey  (Revue  M(5d.- 
Chir.  Anglais,  Paris,  p.  33)  published  14  cases  furnished  by  Professor 
Owen.  Turner  in  18G0  (Edinburgh  JMedical  Journal,  vol.  vi,  p.  201),  18G0) 
published  19  cases.  Cruveilhier  ( Anat.  Path.  Generale,  t.  ii,  1852,  p.  Gl) 
saw  them  in  considerable  numbers  in  France.  (See,  also,  Arcli.  Gen.  de 
Med.  18G2,  p.  71G.)  According  to  Delpech  (Les  Tricbines,  &c.,  p.  12),  be- 
sides those  reported  by  Cruveilhier,  two  other  observations  ^^•ere  made  in 
France,  viz,  by  Auzias-Turenue,  quoted  by  Moquin-Tandoii  and  Koeberle. 
In  1841-'42  they  were  seen  in  Charleston,  S.  C,  by  Professor  Chazal, 
then  demonstrator  of  anatomy  in  the  Medical  College  of  South  Caro- 
lina.    (See  letter  in  section  E.) 

The  following  list  includes  nearly  all  cases  in  man  observed  prior  to 
the  year  18G0 : 


Tear. 

Keporter. 

No. 

Where  reported,  &,c. 

1821.. 

6 

1 

6 

Froricp's  Xotizen,  i,  p.  64. 

Cobbold,  Parasites,  &c.,  1«79,  p.  151. 

Lond.  Med.  Gazette,  vol.  xi,  1833,  p.  605. 

Lend.  Lancet,  18GG,  p.  69,  B.  F.  Med.  Chir.  Rev.,  vol.  i, 

Lond.  &  Edin.  Phil.  Majr.,  1835;  Trans.  Zool.  Soc.,  vol 

Lond.  Med.  Gazette,  1835,  p.  190,  May. 

Lond.  Med.  Gazette,  1835,  p.  382,  Uecember. 

Diililin  Journal,  viii,  1835-C;  Loud.  &Edin.  Phil.  Mag. 

Med.  Sc,  1836. 
Midler's  Archives,  1835,  p.  526. 
Edin.  Med.  Sari;.  Journal,  vol.  xlvi,  1836,  p.  89. 
Lond.  Meil.  Gazette,  February  13,  1836. 
Medicinis(  ho  Anualen,  B.  iv  or  vi,  1840,  p.  232. 
Personal  letter.     See  section  E. 

Bost.  Med.  &  Surg.  Journal,  vol.  xxvii,  1842,  pp.  117-2J 
Mic.  Jour.  &.  Struct.  Record,  1842,  p,  92. 
Bib.  for  Livger,  Cojienhagen,  1843,  p.  336. 
Zeitsehrilt  fUr  wi.ssenschaftliche  Zoologie,  1857,  873. 
Dublin  Med.  Pre.s.s,  &c. 
Anat.  Path,  (ien.,  t.  2,  1852,  p.  61,  &c. 
Delpech.  Les  Trichines,  &.c. 

Do. 
Monthly  Journal  Med.  Sc,  vol.  xvi,  1853,  p.  473:  Edin. 

1853. 
See  Kestner,  p.  11. 

Trans.  Path.  Soc,  Lond.,  vol.  v,  p.  218. 
Zeitsler  fur  rat.  Med.,  n.  F.,  B.  vi,  1855,  p.  247. 
Virchow's  Archives,  B.  xviii,  p.  561. 
Die  Lelire  von  den  Trichinen,  Berlin,  1866. 
Archivemhr  Iliilkunde,  Xo.  I,  1864. 
Edinburgh  Med.  Journal,  September,  1860. 

18-i8.. 
1832 

Peaevels 

Ililton  

1834..' 
1835.. 

I'aKct 

Owen 

1870. 
i,  p.  315. 

1835.. 

Wood 

1835.. 
1835. 

Fano 

1835 

1830.. 

183G. 

1840.. 

18-Jl-L' 
1842-3 
1842.. 

Chazal 

Uowditch 

1,  1848 

1843.. 
1851 . . 

Marstcr  &  Svitzer 

1852.. 

l!i'lliu;xliam  

1852.. 

Auzias-Turenne 

1853.. 

Phil    Soc 

Miller 

1854.. 
1854-5 
18.J5. . 

IJiistowc  &  Rainoy 

Hinle 

1859.. 

1859.. 
1860. . 

Wa^uor 

Herbert  found  trichinoe  in  the  cat  in  1845,  and  Guelt  in  1840. 

In  the  hog,  tiichin.ne  were  found  in  184G  in  the  United  States  by  Pro- 
fessor Leidy  (Proc.  Acad,  of  Natural  Sciences  of  Pliihideli)hia,  184G,  j). 
107),  and  (Ann.  and  Mag.  Nat.  Hist.,  1847,  p.  358).  Diesing  (Systema 
Helminthum,  i,  1851,  p.  114)  erroneously  referred  the  worm  to  another 
species  called  trichinw  affiniz  (see  Leuckart  quoted  in  section  C). 
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SECTIOIir  B.— NATURAL  HISTORY,  ANATOMY,  AND   PHYSI- 
OLOGY. 

Trichina  spiralis,  the  name  given  to  this  nematode  by  Professor  Owen, 
seems  to  be  that  most  generally  accepted  by  writers  in  all  langnages  on 
this  subject,  although  various  other  names  have  been  suggested  and 
adhered  to  by  some.  "  Pagenstecher  j)roposed  '  trichinitse' 
as  a  class  with  one  genus  and  a  single  species.  Diesing 
j)laced  it  in  the  genus  Prostheosacter,  and  Davaine  pro- 
posed to  place  it  in  the  genus  Pseudalius  of  Dujardin" 
(Delpech,  p.  13)  Genu.  Trichine,  pi.  Trichinen,  Fr.  Tri- 
chine,  pi.  trichines.  Spanish  authors  (Sola,  Patologia  Gen- 
eral, Madrid,  1877,  p.  122)  and  translators  (C.  Houel, 
Anatomia  Patologica  gen.  y  Aplicada  por  Estabau  Sanches 
Ocana)  translate  to  triquino  espirol. 
"Genus  Trichina  (Owen),"  (Davaine,  C.  I.) 

"Body  very  small,  slender,  cylindrical,  attenuated  from 
behind  forwards;  skin  smooth,  mouth  small,  unarmed; 
tail  of  male  furnished  with  two  lateral  appendages;  no 
penis.  Female  larger  than  male;  vulva  situated  in -the 
anterior  fourth  of  body ;  a  single  ovary. 
"  Trichina  Spiralis  Owen,"  (Davaine,  C.  I. 

"Adult  state. — (Figs.  1  and  2).  Body  scarcely  visible 
to  the  naked  eye,  cylindrical,  anterior  half  gradually  de- 
creasing in  size  to  the  extremity;  mouth  round,  unarmed, 
very  small;  jjosterior  extremity  truncated  and  rounded; 
anus  terminal;  intestinal  tube  straight,  in  throe  distinct 
parts ;  the  first  with  the  thin  walls  enlarging  and  diverg- 
■  ing  from  before  backwards,  offering  a  triangular  section,  is 
the  (Bsophagus"  (Mundrohr,  Pagenstecher,  Louckart); 
"  the  second  part  has  walls  formed  of  very  transparent  cel- 
lules, each  with  a  distinct  nucleus,  occupies  the  anterior 
m(>dian  portion  of  the  body,  corresponds  to  the  small  intes- 
tine" (tt'sophagus,  Leuckart,  Pagenstecher);  "the  third 
portion  longer  and  narrower,  with  muscular  walls  enlarged 
at  its  origin  and  Ix^fore  its  termination,  corresjionds  to  the 
rectum"  (stomach,  intestine  and  rectum.  Pagenstecher, 
Leuckart). 

"  The  7nale  (Fig,  1 )  is  1.5"""  long  on  an  average,  and  O.O-Jt"""' 
■^mni.-^'h^uL*Vimi  in  diameter;  it  dilVers  in  form  from  the  female  only  in  the 
tn( hhiii .  ])()st«'iior  extremity,  which  olllcrs  in  the  male  two  digital  ap- 

pendages situated  latei'ally,  an«l  between  wliich  i)asses  the  cloaca,  wliich 
is  reversed  during  <'oi>ulation;  i)enis  absent;  genital  tube  8imi)le,  with  a 
singh'  seminal  vesicle  in  one  mass,  and  a  very  long  vas  deferens. 

"The/t'm«/c  (Fig.  2)  is  3"""  to  4"""  in  length  and  O.OG'"'"  iu  diameter  j , 
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the  vulva  is  situated  near  the  end  of  the  an- 
terior fifth  of  the  body;  ovary  siuii)le;  the 
ovules,  seen  through  the  integuments  in  va- 
rious degrees  of  development,  have  a  diame- 
ter of  0.02""";  the  embryo  hatched  in  the 
uterus  is  0.12"'"'  long  and  0.001"""  (7  microme- 
ters) 111  thick  in  the  middle  and  3/i  near  the 
mouth,  measured  within  ^ij.  of  the  anterior 
extremity. 

"  Larval  trichina  (Fig.  3). — A  worm  known 
for  a  long  time;  spirally  coiled,  1.0"""  in 
length,  and  about  40a  in  diameter ;  the  three 
portions  Avhich  constitute  the  intestinal  tube 
are  about  equal  in  length  as  the  three  regions 
of  the  body  to  which  they  corresi)ond ;  in 
the  third  portion,  the  rectal  region   (?),  is  ! 

observed  a  kind  of  tube  which  opens  by  a  1 

small  slit  anterior  to  the  third  region,  near  \ 

the  termination  of  the  small  intestine  (a^so-  i 

phagus,   L.  &   P.).     This  tube,    mentioned  \ 

byLuschka,  figured  by  Bristowe  and  Eainey,  ^ 

then  studied  by  Ordoiiez,  is  the  rudimentary  t 

genital  organ.     In   the  adult,  the  first  and  \ 

second  portions  undergo  no  changes  except  \ 

an  increase  in  their  diameter,  but  the  third  \ 

portion,  when  the  sexual  organs  are  devel-  : 

oped,  is  elongated  so  as  to  form  one-half  of  : 
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Fig.  3. — Fully  (IfvclojM'd  fi^inalo  miisrlf-tricliina:  o  e,  ovaloav, 
ity ;  o  e.  (PM<>i)haj;u8;  m  b,  jucdijin  blind;  s  (,  stomach;  g  6- 
grauular  body  ol  Fai-re;  </ 1,  ni'uilal  tract. 

the  body  in  the  male  and  four-fifths  of  the 
body  in  the  female.    The  orifice  of  the  vulva, 
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indicated  by  the  slit  in  tlie  larva,  is  thus  drawn  in  the  adult  in  front  of 
the  last  four-fifths  of  the  body." 

"The  trichina  spiralis  is  the  most  dangerous  of  all  i^arasites,  not  even 
excepting-  the  echiuococcus,  and  it  behooves  the  phjsician  to  know  some- 
thing about  the  nature,  origin,  and  development  of  this  entozoon  "  (Ait- 
ken,  Pract.  Med.,  vol.  i,  i).  153).     "  Man's  most  dangerous  enemy  "  (Kratz). 

"The  muscle  trichina  (Fig.  3)  is  the  larvae  of  the  trichiiia  spiralis^  and 
in  order  that  it  may  become  a  fully-developed  animal  capable  of  produc- 
ing its  kind  must  be  swallowed  by  some  other  animal "  (Kestner,  p.  IG). 
"  Up  to  1860  they  only  were  known,  and  we  owe  our  first-  knowledge  of 
the  intestinal  trichiuiB  and  their  manner  of  development  to  Professors 
Virchow  and  Leuckart"  (Uelpech  oj;.  ci^.,  p.  92). 

"Muscle  trichinse  occur  exclusively  in  the  striated  muscle  fiber" 
(Leuckart,  Mensch.  Parasiten  B.  ii,  3,  p.  530).  It  has,  however,  been  said 
that  they  are  found  in  the  heart.  Yirchow,  Thudicum,  Fiedler,  Zenker, 
Leuckart  (Untersuchungen,  etc.,  p.  48),  also  Harrison  I.  c.  Miiller  ( Jahres — 
bericht  der  gesammt.  Med.,  B.  i,  1870,  \}.  494)  reports  numerous  trichinae 
found  in  the  heart  of  a  hog  in  Magdeburg.  Yirchow  has  since  remarked 
to  Delpech  (Les  trichines  et  la  trichinose,  Paris,  18GG,  pp.  13, 14)  that  he 
doubted  if  trichinae  are  found  in  the  heart,  and  that  while  pursuing  in- 
vestigations on  this  subject  a  worm  may  easily  be  transported  to  a  prep- 
aration where  it  does  not  belong,  and  gives  sufficient  anatomical  rea- 
son for  their  absence,  viz,  the  lack  of  connective  tissue  in  that  organ. 
Kracmer  (Deutsche  Klinik,  30,  31 ,  July,  August,  1872)  found  five  tri- 
chiuai  in  (on  ?)  the  muscular  substance  of  the  heart,  and  one  of  them  was 
full  of  eggs.  Their  presence  was  due  to  carelessness  in  cleaning  the 
slips  (Meissuer  Schmidt's  Jahrbiicher,  No.  165,  1875,  p.  285).  In  none 
of  the  reported  cases  were  the  trichinae  found  in  capsules,  which  goes 
more  fully  to  prove  Professor  Virchow's  opinion,  and  Kj'iimer's  case  is 
mentioned  here  with  the  accompanying  proof  against  the  probability  of 
the  trichinae  occurring  naturally  in  the  heart  muscle,  because  their  pres- 
ence was  noticed  by  the  reporter.  Leuckart  (Mensch.  Parasiten,  p.  531) 
says: 

"The  heart  is  as  good  as  free,  for  the  two  or  three  little  worms  that 
have  been  found  (Fiedler,  Leuckart)  alter  a  long  and  careful  senrch  are 
not  to  be  corai)ared  with  the  immense  numbers  commonly  found  in 
the  usual  ])laccs  of  their  occurrence. 

"The  number  of  tri(;hin;D  varies  in  different  bodies  as  well  as  in  dif- 
ferent i)arts  of  the  same  Ixxly.  The  anterior  lialf  contains  nu)re  than 
the  i)()steri()r ;  the  abdominal  muscles  moie  than  the  arms  and  legs. 
The  ])lace  of  (thoiceis  tlie  dinphragn),  cervical,  and  masticatory  muscles, 
and  u1)()ve  all  the  smaller  mnsclcs  of  the  trunk  wliicli  are  lich  in  con- 
nective tissue,  which  in  some  cases  are  closely  crowded  with  wornis." 

Oohnheim  (Arch,  fiir  path.  Anat.  und  Physiol.,  Bd.  36,  §  1G8)  mentions 
a  ease  in  which  tin'  tiicliina"  were  more  inimerons  than  the  fasciculi.  The 
l)arts  of  muscles  most  in  led  ed  are  where  the  111  K'rsjoin  the  tendons  (L.f.f?.). 
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Professor  Dalton  (Trans.  K.  Y.  Acad.,  1864)  found  12  tricbinjB  in  a  piece 
of  muscle  iV  inch  square  b,y  ^-^  "i^l^  i'l  thickness,  "iivinj;-  85,000  to  a  cubic 
inch.  Leuckart  (Uutermele,  etc.,  p.  34)  in  0.000  gram  of  nuiscle  found 
"  not  less  than  60  worms,  and  yet  in  no  place  did  it  appear  strongly 
trichinosed,  and  estinuited  tluit  1.5  kilos,  would  contain  about  15,000,000 
trichiuic,  or  about  five  million  to  one  pound.  Bowditch  (Boston  ]Mcdi- 
cal  and  Surgical  Journal,  vol.  XXVI,  1842,  p.  121)  estimates  7,680,000 
in  his  firstcase."  Thudichum  estimated  40,000,000  in  the  body  of  a  Ger- 
num  who  died  in  the  London  Hospital,  and  Cobbold  (o^j.  clt.,  p.  101) 
thinks  "that  100,000,000  would  come  nearer  the  figure,  as  a  needle  could 
scarcely  be  thrust  between  the  capsules,  they  were  so  abundant,"  and  p. 
170,  that  "an  ounce  of  hog's  muscle  from  Dr.  Dickinson's  case  contained 
85,000  trichiuai."  Belfield  and  xVtwood  (Report  of  the  Chicago  Board  of 
Health,  1878)  found  35  to  13,000  parasites  in  a  cubic  inch  of  muscle. 
Sutton  (Report  on  Trichinosis,  Rei)riut  from  Trans.  Indiana  State  Med- 
Soc,  1875)  estimated  100,000  in  a  cubic  inch  of  muscle  taken  from  the 
gastrocnemius  of  a  female  patient.  Schaan  (These  de  Paris,  1872,  p. 
20)  counted  19  trichinje  in  0.05  gram  of  meat,  and  estimates,  allowing 
two-thirds  for  fat  and  bones,  that  a  hog  weighing  150  kilos.  (300  pounds) 
would  contain  13,000,000  trichina.  Leuckart  says  (Meusch.  Parasiteu, 
p.  532,  B.  II) : 

"Owens's  estimate  [100,000,000]  was  behind  the  reality,  tor  in  one  case 
observed  by  myself  there  were  about  1,200-1,500  trichin;c  capsules  in 
one  gram  (15  grains)  of  flesh,  which,  allowing  40  pounds  for  the  weight 
of  the  muscle,  would  give  30,000,000.  *  *  *  Fiedler  estimated  94,000,000 
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Fio.  4.— MassL'tcr  of  rabbit  recently  infected  with  trichimu  150  diameters  (Kostner). 


in  Zenker's  case,  *  *  *  and  these  estimates,  although  large,  will 
not  be  doubted  by  any  one  who,  like  myself,  has  had  the  oppoituiiity 
to  count  60  trichiniB  in  a  strii)  of  muscle  weighing  10"'«'',  or  12-15 
cajjsules  in  a  piece  scarcely  iiunv  than  a  iiiilli meter  in  dianu>ter  torn 
with  a  harpoon  from  the  masseter  of  a  trichinosed  rabbit."     According 
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to  Yogel  a  piece  of  muscle  the  size  of  a  pin's  head  may  contain  12,000 
trichiuiB.     Lenckart  (Untersuch.,  note  p.,  83). 

"These  worms  maybe  found  free  in  the  muscular  tissue  in  recent 
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Fig.  6. — Calcified   trichinii?    capsules,   oval  and  round,  X  30 
(Leuckart). 

cases  (Fig.  4),  but  as  a  rule  they  are  encapsulated.  In  old  cases  the 
capsules  may  be  seen  with  the  naked  eye  as  small  white  dots  in  the 
red  of  the  surrounding  muscle  (Fig. 


Fig.  5. — Human  muscle  with 
trichiuic  (Virchow). 


5).  This  appearance  is  due  to  the 
deposit  of  particles  of  lime  salts, 
which  by  the  addition  of  a  weak 


'■Ui;itHMh-l-(Mi,» 


Fio.  7. — MuBclo  trirliliiiB  in 
Hitu  (Lt'uckikrt). 


i-=^*i» 


Fio.  8.— CvHt  m.iiniifled  300  dlamotcre,  commrnrinK 
d<>j»oHit  oC  fat  ccUa  ut  Ibo  exlrnnitlcs  of  tho  cyst 
(Kt'8tu<!r). 


8<)hiti<)u  of  IH'l.,   arc  dissolved  when   the  bodies  lose  their  opacity. 
Previous  to  calcification  the  capsules  cannot  be  seen  by  the  unaided  eye. 
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Under  the  microscope  with  a  power  of  1 0  to  12  diameters  these  points 
appear  as  oval  or  spheroidal  cysts,  inclosiiifj  a  small  round  worm,  coiled 
spirally,  whose  outlines  are  more  or  less  distinct  according  to  the  degree 
of  calcification  (Fig.  6).    Leuckart  (Mensch.  Parasiten). 
"The  capsules  found  in  human  muscle  are  oval,  as  a  rule,  with  the  long- 
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Fig.  9.  Fig.  9.  Fio.  10. 

Fig.  9.— Calcified  hnman  trichina;  capsules  of  different  forms,  1  X  200  (Lrnckart). 
Fig.  10.— Sheath  of  sarcoU-uima  with  recently  encysted  tritbiua'  from  human  muscle,  (Ualton). 

axis  lying  in  the  direction  of  the  fasciculi  (Figs.  7,  8);  the  poles  are 
usually  more  or  less  drawn  out  to  a  pointed  top,  which  sometimes 
gradually  enlarges  in  the  center  to  inclose  the  cyst,  and  at  others  butts 
against  the  body  of  the  capsule  so  that  the  whole  takes 
the  form  of  a  citron.  By  reduction  of  the  pointed  ex- 
tremities, and  an  increase  in  the  central  portions,  these 
oval  capsules  pass  through  various  intermediate  forms 
to  the  spherical,  which  are  found  mostly  in  cats  and 
in  rats,  but  are  also  found  among  the  oval  forms  in 
man  (Fig.  9).  These  capsules  do  not  lie  free  in  the  con- 
nective tissue,  but  are  contained  within  the  sarcolemma 
(Fig.  10),  which  on  account  of  the  difference  between  its 
diameter  and  that  of  the  growing  cai)sule  exercises  more 
or  less  pressure  on  the  latter,  causing  more  or  less  de- 
viation from  the  spherical  form,  as  this  pressure  is  exer 
dsed  to  a  greater  or  less  degree"  (L.  I.  c.)  (Fig.  11). 

"The  size  of  the  capsules  varies  even  more  than  their 
form.  With  a  diameter  of  0.2  to  0.4"""  there  will  be  a 
difTerence  in  length  fiom  0.3  to  0.8""".    The  normal  fig.  ii.-Trici.in.; 

^  capsule  ot    unusu.-u 

average  may  be  taken  at  Jibout  0.4"""  for  length,  and     n.nn  from  rabbit 

'"  ''  "       '  (Leuckart). 

0.2G"""  for  breadth.     The  dillerence  in  form  relates  more 
to  the  external  outline  thau  the  cavity,  which  in  almost  all  cases  has  a 
S.  Ex.  9 2 
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simple,  more  or  less,  shortened  oval  form,  which  gradually  decreases  in 
size  through  thickening  of  the  walls,  which  latter  may  reach  a  thickness 
of  28/z. 

"When,  as  sometimes  occurs,  the  capsule  contains  more  than  one 
worm — two  (Bowditch),  three  (Farre),  and  even  four  and  five  worms  have 
been  observed  in  the  same  cyst^ — it  is  more  or  less  elongated,  according 
to  the  number  of  the  contained  trichinfe,  while  the  diameter  seldom 
shows  any  increase.  As  a  rule  they  lie  behind  each  other,  with  more 
or  less  space  intervening  (Fig.  9). 

"  Under  higher  powers  the  wall  of  the  capsule  has  the  appearance  of  a 
delicate  diagonal  fibrillation.  It  is,  however,  doubtful  whether  this  ap- 
I)earance  is  due  to  the  presence  of  real  fibres  or  to  the  peculiar  grouping 
of  the  molecular  granules  which  are  distributed  through  the  otherwise 
perfectly  clear  and  homogeneous  basis  substance.  More  distinct,  how- 
ever, is  the  stratification  of  the  wall,  which  is  seen  more  particularly  in 
the  solid  extremities,  but  can  be  easily  recognized  where  the  wall  is  of 
a  moderate  thickness. 

"The  capsule  containing  trichinae  bears  no  similarity  to  the  connect- 
ive tissue  envelopes  of  the  cysticercus  and  other  peripheral  helminths. 
On  the  contrary,  it  is  so  similar  to  a  chitiuous  membrane  that  we  can- 
not avoid  the  conclusion  that  it  is  a  product  of  secretion  of  the  inclosed 
worm,  and  corresponds  with  the  capsules  of  certain  other  hehninths, 
2>articularly  the  Tetrarhynchice  and  Trematodes.  This  view  is  also 
supported  by  its  reaction  with  caustic  alkalies,  and  also  that  it  is 
changed  but  little  by  an  increase  of  temperature." 

The  lime  salts  deposited,  after  a  time  produce  a  granular  condition  of 
the  walls ;  but  these  lime  granules  should  not  be  confounded  with  the 
molecular  granules  above  mentioned,  as  they  are  larger  and  disai>pear 
with  effervescence  on  the  addition  of  the  stronger  acids.  They  are 
found  most  plentiful  in  the  extremities  and  in  the  outer  layers,  and  in 
more  complete  calcification  the  whole  wall  is  thoroughly  impregnated, 
when  it  may  lose  its  transparency ;  yet  the  outlines  of  the  inclosed 
worm  can  generally  be  made  out  and  the  true  nature  of  the  body  be 
easily  determined. 

"The  calcification  is  not  uniform  in  any  case,  aiul,  as  may  be  seen  by 
<?xperiment,  some  capsules  will  be  thoroughly  impregnated,  while  others 
show  scarcely  a  trace  of  the  (lei)osit.  This  will  be  the  better  undeistood 
when  we  remark  that  the  ca])sule  has  an  independent  vascular  system 
develo))ed  from  the  interCaseieular  Cii]»illaries.  Tliis  network  lias  no 
special  relation  with  the  <'apsule  i)n)per — which  is  independent  of  tlu^ 
surrounding  connective  tissue — but  s])reads  over  the  envelope  of  sarco- 
lemma,  as  first  observed  by  Farre  (Fig.  12).  Sometimes  this  external 
envelope  is  very  much  increased  in  thickness,  so  that  the  diameter  of 
the  cyst  is  increased  by  one-hall'.  At  the  poles  of  the  capsules  when 
the  muscle  iasciculi  are  separated  to  receive  them  will  be  seen  numerous 
fat  globules  (Figs.  G,  7,  8).  At  the  same  time  the  vessels  will  be  seen 
spreading  over  the  surface  of  the  capsule  in  the  form  of  a  network,  w  hich 
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has  its  greatest  development  in  the  equatorial  zone.  Generally  only  one 
vessel  is  seen  at  each  pole,  au  afferent  and  an  efferent,  corresponding  iu 
size  to  the  muscle  capillaries,  so  that  they  may  be  con- 
sidered as  artery  and  vein.  When  more  than  one  is 
found  their  combined  caliber  rarely  exceeds  that  of  a 
muscle  capillary. 

"  The  cavity  of  the  cyst  contains  besides  the  worm 
a  finely  granular,  tolerably  clear  Huid,  with  numerous 
ellipsoidal  bodies  10  to  15,a  iu  length  and  5  to  S/m  in 
diameter,  which  through  the  clearness  of  their  outline 
and  the  existence  ot  a  distinct  body,  sometimes  double, 
of  a  cellular  appearance,  and  by  its  resistance  to  acetic 
acid,  may  be  recognized  as  a  nucleus.  They  are  i)roba- 
bly  the  nuclei  of  the  disintegrated  muscular  libers. 
This  fluid,  on  the  addition  of  alcohol  or  glycerine, 
coagulates  to  a  jelly-like  mass,  in  which  we  are  some- 
times so  fortunate,  after  careful  section,  as  to  have  a 
complete  impression  of  the  inclosed  worm. 

"  In  capsules  taken  from  fresh,  warm  muscle  there 
will  be  more  or  less  motion  of  the  anterior  extremity  of 
the  worm,  and  it  may  even  change  the  position  of  its 
whole  body.  In  other  cases  the  worm  will  be  seeu  in 
coils  O-  four  or  five  turns,  and  motion  will  be  observed,  perhaps,  only 
after  moistening  with  warm  water  or  solutions  of  caustic  potash.  This 
condition  of  rest  is  that  most  usually  seeu  and  generally  depicted  by  ob- 
servers. 


Fig.  12. —Network  of 
vessels  surroumliDj;  a 
primitive  f;»sci<'ulu3 
just  before  encapsula- 
tion be-rins. 


Fig.  13. — Young  trichocephalus  dispar  16  days  after  feeding,  "V  (Leuckart). 

"The  inclosed  worm  (Fig.  3)  is  0.8  to  l.O"""  in  length.  The  anterior 
half  is  more  slender  than  the  posterior  (which  measures  33,'i),  and  grad- 
ually decreases  in  size  to  the  head,  which  can  readily  be  distinguished 
at  first  sight  from  the  posterior  rounded  extremity.  At  either  end  will 
be  seen  a  small  opening  continuous  with  a  delicate  tube  of  chitin,  which 
extends  through  the  whole  length  of  the  body.  The  general  external  and 
internal  organization  resembles  the  early  forms  of  the  trichocei)halus 
(Fig.  13),  excepting  that  the  latter  is  extended,  while  the  trichina  is  more 
or  less  coiled  uj),  and  retains  this  position  even  when  freed  iVom  its  cap- 
sules, which  is  mo.st  readily  accomplished  by  scraping  and  cliopping  the 
trichinous  meat  and  washing  out  the  worms.    The  positiou  of  the  iutes- 
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tine  leaves  no  doubt  that  the  concave  side  of  the  curved  animal  is  the 
back,  which,  as  has  already  been  remarked  by  Bristowe  and  Eaiuey,  is 
always  in  the  same  direction  as  is  the  case  with  the  full-grown  male 
trichocephalus  {Fig.  14). 

"The  cuticula  covering  the  body  is  thin  (l,a),  transparent,  and,  ex- 
cepting its  delicate  auuulated  appearance,  is  of  a  per- 
fectly homogeneous  nature.  The  presence  of  the  rings 
is  easily  overlooked,  excepting  where  they  are  increased 
in  depth  by  the  contraction  of  the  concave  back  of 
the  worm.  Internally  the  wrinkled  cuticula  is  covered 
by  a  layer  of  tolerably  clear  substance,  which  in  its 
deeper  portions  shows  a  distinct  longitudinal  striation, 
and  incloses  numerous  bodies  (nuclei  ?).  I  am  not  pre- 
pared to  state  whether  this  is  muscle  or  not.  Pagen- 
stecher  (see  description  of  intestinal  trichina  further 
on)  describes  another  layer  of  compact  oval  cells  (1.5 
to  3.6//)  within  the  so-called  muscular  layer,  which 
serves  as  a  lining  to  the  cavity  of  the  body  (abdominal 
cavity). 

"  On  the  lateral  surfaces  the  muscular  coat  is  inter- 
%^baWH8par[Le\T  ^^vte(i  by  two  broad  bands  (12/.  wide)  (&,  Fig.  3),  which 
'■»!■*>•  project  into  the  cavity  of  the  body  as  flattened  tubes 

(fl,  Fig.  15),  reaching  from  one  extremity  of  the  worm  to  the  other.  Bris- 
towe and  Eainey,  who  first  observed  them,  thought  that  they  were  the 
muscles  of  the  trichina,  and  Pagenstecher  ^ 

considered  them  muscular,  although  well  ac-  h  , .  ^ 

quainted  with  the  true  muscular  system. 
But  this  view  is  proved  to  be  wrong  hy  anal- 
ogy with  other  nematodes,  which  present 

the  same  lateral  bodies  as  the  trichinre.  fkj  ir,._a  t mnsvcrso  section  through 
Within  these  bands  are  observed  two  rows     {!:;;, K^i'hl^^S/m.^t^""^"; 

of  oval  cells  of  considerable  size,  and  ar-  i:;^^:;;SJ;r!d:;iH.;;;rKick: 

ranged  alternately,  and  between  the  cells,     "'*'■ 

under  favorable  circumstances,  the  lumen  of  a  narrow  vessel  may  be 

seen,  whose  serpentine  form  can  bo  traced  beyond  the  cellular  band  to 

a  delicate  opejiing  in   the  ventral  side  of  the  body  in  the  vicinity  of 

the  neural  ring  (brain)  which  surrounds  the  middle  of  the  oval  cavity 

(Mundroln). 

"  Besides  these  bands  we  may  also  in  the  transverse  section,  on  close 
observation,  distinguish  a  couple  of  nu'iliau  lines  [b  I'ig.  15),  which  sep 
arato  the  muscular  layer  through  the  whole  length  of  the  worm. 

"The  viscera  fill  the  cavity  of  the  body  [abdominal  cavityj  so  com- 
])letely  that  their  external  surfaces  are  in  contact  with  the  inner  surface 
of  its  wall ;  only  at  the  extremities  is  there  any  space  left,  which,  be- 
sides a  few  masses  of  cells  lying  against  the  wall,  contains  a  clear, 
highly  refractive  liquid,  which  may  be  correctly  considered  the  analogue 
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of  the  nutritious  fluid  of  other  nematodes.  In  many  cases,  also,  a  tbiu 
layer  of  this  fluid  may  be  seen  uuder  the  lateral  walls  of  the  body. 

"  The  intestines  and  organs  of  generation  hang  free  in  the  cavity  of 
the  body,  being  attached  only  at  their  extremities. 

"  The  most  striking  and  peculiar  part  of  the  intestinal  canal  is  the 
oesophagus  (I'intestiue  grele,  Davaine)  (a?.  Fig.  3),  which  extends  through 
more  than  half  the  length  of  the  body,  and  except  the  posterior  third, 
which  incloses  the  stomach  (Chylusmagen)  {st.  Fig.  3)  and  genital  tubt*, 
leaves  free  only  a  small  portion  of  the  anterior  extremity.  The  oval 
cavity  (Mundrohr)  (o.  c.  Fig.  3-10)  from  which  this  cellular  body  pro- 
ceeds, appears  as  a  clear  cylinder  of  small  diameter,  which  sometimes  is 
straight  and  at  others  more  or  less  crooked  from  contractions  of  the  part 
which  contains  it,  and  fills  up  the  space  otherwise  filled 
with  the  nutritious  fluid.  Within  this  cylinder  is  contained 
a  double  contoured  narrow  tube  of  chitin,  which  connects 
the  almost  punctiform  mouth  with  the  (Esophageal  tube ; 
the  latter,  commencing  at  the  anterior  ex- 
tremity of  the  cellular  body  and  instead  of  a 
muscular  coating,  passes  beside  it  through  its 
whole  length.  The  muscular  nature  of  the 
oval  cavity  (I'cesophage,  Davaine)  is  very 
indistinct;  the  wall  appears  clear,  and,  ex- 
cept the  posterior  part,  which  shows  signs  of 
radiating  lines,  is  completely  homogeneous. 
'ffli?i  ''Near  its  middle  this  elongated  cavity  is 

surrounded  by  a  clear  annular  body,  contain- 
ing distinct  cells,  which  are  connected  with 
the  wall.  There  can  be  no  doubt  that  this 
is  the  nervous  center  of  the  trichina  (B,  Fig. 
16),  as  Pagenstecher  traced  some  nerve  fila- 
PiG  16  -Anterior  uicnts  which  passcd  thence  backwards  and 
chlr"a;u^:  forwards  on  the  wall. 

**''>•  <"•  The  peritoneal  covering  of  the  first  por- 

tion of  the  intestinal  tube  extends  over  the  a^soi)hagus  and  cell  body 
in  the  form  of  a  thin  sheath,  and  on  account  of  the  swelling  of  the  in- 
dividual cells  has  an  irregular,  knotty  appearance.  Farre  consideretl 
the  oesophagus  of  the  trichinae  as  analogous  to  the  colon.  (See  sec.  A.) 
The  cells  are  pressed  together  lengthwise  and  are  about  one-half  as  long- 
as  broad  (30//),  and  not  infrequently  are  wedge-shaped. 

"  The  contents  of  the  cells  are  distinctly  granular,  sometimes  clear 
and  at  other  times  darker,  not  only  in  different  individuals,  but  in  dif- 
ferent cells  in  the  same  individual,  sliowing  a  i)r()bability  that  they  ;ire 
subject  to  frequent  and  rai)id  changes  in  connection  with  the  conjec- 
tured absorption  of  nutritious  substances,  which  are  easily  seen  on  ac- 
count of  the  thinness  of  the  (esophageal  tube.  Tlie  sac-like  nuelei  of 
the  (!ell8  25,u  in  diameter,  with  their  distinct  nucleoli  appearing  as  bright 
specks,  are  seen  through  the  granular  mass. 


Fig.  17.  — I?L'giu- 
ningoftheslnm- 
ach  (Chylnsuiii- 
gen)  with  lowi-r 
end  of  (I'sojilia- 
puaand  cell  body 
(Leuckart). 
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"  The  posterior  end  of  the  oesophagus  forms  at  each  side,  at  the  begin- 
ning of  the  stomach  (Chylusmageu),  a  nipple-shaped  i)romiuence,  which 
is  considered  by  many  observers  (Luschka,  Klichenmeister,  Pagen- 
stecher)  as  a  ctecal  protrusion  of  the  fundus  of  the  stomach,  although 
their  solidity  and  the  presence  of  a  sac-like  nucleus  indicates  that  they 
belong  to  the  cell  body,  and  are  nothing  more  than  cells,  distinguished 
from  the  rest  by  separation  on  account  of  lack  of  j)ressure,  and  conse- 
quently more  prominent  position. 

"  The  ijosterior  portion  of  the  body  is  filled  as  comj)letely  by  the 
stomach  and  genital  organs  as  is  the  anterior  part  by  the  oesophagus, 
"without,  as  might  be  expected,  any  considerable  increase  in  the  diam- 
eter. The  stomach  (Fig.  17)  presents  a  flask -like  enlargement  at  its  an- 
terior extremity,  which  is  of  nearly  the  same  diameter  as  the  cesophagus, 
and  presents  a  large  cavity,  while  that  of  the  latter  appears  as  a  capil- 
lary tube. 

"  Covering  this  structure  is  a  structureless  tunica  propria,  a  direct  con- 
tinuation of  the  peritoneal  sheath  of  the  oesophageal  apparatus,  within 
which  is  seen  a  moderately  thick,  sharply-outlined  layer,  containing  a 
greater  or  less  number  of  yellowish,  shining,  tiit  globules,  which  appear 
in  some  localities,  especially  in  the  fundus  of  the  stomach,  as  a  layer  of 
flattened  cells,  as  has  been  observed  by  Luschka. 

"  The  posterior  extremity  of  tlie  intestine,  although  differing  a  little 
externally  from  the  stomach,  is  histologically  a  very  ditierent  structure. 
It  has,  like  the  oval  cavity  (Mundrohr),  an  external  thick  muscle  like 
wall,  and  is  lined  by  a  narrow  tube  of  chitin  which  is  continuous  through 
the  arms  with  the  external  cuticula.  It  forms  the  rectum  of  tlie  tri- 
china. 

"The  genital  organs,  which  usually  in  the  larval  stage  of  nematodes 
are  only  primitive,  have  in  the  trichina  an  unusual  developement  (Fig. 
18).  They  consist  principally  of  a  gland  in  the  form  of  a  broad  sa€  in 
the  convex  ventral  side,  which  extends  through  the  whole  posterior 
part  of  the  body  and  crosses  the  intestine  to  the  opposite  concave  side 
of  the  body.  Altliough  thicker  tlian  the  intestine  and  of  a  different  ap- 
l)earance,  it  has  hardly  been  seen  by  former  observers,  except  Lusclika, 
and  even  he  gave  a  very  imperfect  description  of  it,  because  he  over- 
looked tli<»  fact  that  this  sac  ended  anteriorly  in  a  thread  like  extension 
wliicli  represents  the  hiter  developed  excretory  apparatus,  and  that 
through  the  peculiarity  of  its  appearance  the  sexes  might  be  distin- 
guished. Yet  they  are  very  similar  in  the  male  and  female.  In  both  it 
consists  of  a  cylinder  of  ilelicate  membrane  -."»//  in  diameter,  tilled  with 
])ale  uneleated  cells  3//  in  diameter  (Clans,  Canstatts  Jahresbericht  der 
Med.  fiir  18G.">,  B.  iv,  §  178,)  and  ends  in  a  blind  sac  or  pouch  at  the  be- 
ginning of  the  rectum,  lying  free  in  tlu' abdominal  cavity.  The  anterior 
]>()rtion,  which  reaches  to  the  rimdns  of  the  stomacli,  beconu's  narrower, 
and  in  the  older  muscle  trichina',  with  caleilied  capsules  contauis  a  con- 
siderable nundjer  of  sharply  contoured  iiorpuscles  of  irregular  form  and 
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strongly  refractive,  which  was  observed  by  Farre  and  thought  by  him 
to  be  the  ovary  (Fig.  19).  Tlie  true  nature  of  this  structuix'  is  unlcnown. 
Even  its  chemical  constitution  has  not  been  discovered,  and  it  is  uncer- 
tain whether  it  is  an  excretion  or  whether  it  is  a  result  of  a  fatty  meta- 
mor])]M)sis  of  the  cellular  contents  of  the  genital  gland.  Only  so  niucli 
is  certain  that  they  have  no  connection  with  the  future  growth  of  the 
sexual  organs  nor  with  the  developement  of  the  ova,  and  are  not  reached 
by  the  larva?. 

"The  excretory  apparatus  proceeding  from  the  anterior  extremity  of 
the  genital  gland  appears  in  the  female  muscle  trichina  (Fig.  2)  as  a 
direct  prolongation  of  the  genital  sheath,  while  in  the  male  (Fig.  1),  at 
a  short  distance  from  the  granular  body  of  Farre,  it  turns  sharply  on 
itself  and  is  connected  with  the  anterior  part  of  the  rectum  (Fig.  18). 
This  duct  in  the  female  not  only  has  another  direction, 
but  passes  between  the  cell  body  and  the  ventral  wall 
to  the  anterior  part  of  the  body.  Its  anterior  extremity 
cannot  be  seen  even  with  a  mioi'oscope,  and  I  think  it 
is  not  yet  in  connection  with  the  abdominal  wall.  The 
histological  character  of  tliis  body  is  not  as  yet  well 
detined  either  in  the  male  or  female.  Tt  consists  of  a 
fine  row  of  cells  which  onl3'  in  the  vicinity  of  the  genital 
gland  shows  the  tra-ces  of  a  lumen,  but  otherwise  ap- 
pears as  a  solid  structure." 

"As  long  as  the  trichina  remains  in  the 
muscle  and  occupies  his  cyst  his  condition 
remains  unchanged."  (Leuckart,  ]\[ensch, 
Parasiten,  ii,  §  540.)  Instances  are  re- 
corded showing  a  remarkable  tenacity  of 
life  in  calcified  capsulated  trichina\  Pro- 
fessor Leidy  found  the  trichina'  alive  in 
most  cases  observed  by  him.  Vircho  w  (op. 
eit.j  p.  39)  says,  "In  almost  all  cases  in 
man  where  I  have  found  calcified  capsules 
the  trichinai  were  alive";  and  Leuckart 
(Untersuchungen,  etc.,  note,  p.  63),  "We 
tacuiunisin.iii'is  havc  licard  of  cases  of  living  trichinas 
ova  (Leuckart).  whcrc  the  paticut  had  bccu  attacked  8,  i;3i, 
and  even  18  years  previously."  (See  Arch,  fur  path.  Anat.,  18G4,  B. 
29,  §  002;  B.  30,  §447;  1805,  B.  32,  §  303.  Viertcljahreschrift  fiir  ge- 
richt.  und  ciftentlieh.  Med.,  1804,  B.  25,  §  102.)  Dammau  (Deutsche 
Zeitschrift,  B.  3,  §  92)  louud  living  encapsulated  trichinje  11.^  years 
after  feeding.  Trichiuie  have  also  shown  great  tenacity  of  life  in  de- 
composed meat.  (Report  of  Vienna  Committee,  1807.)  "After  re- 
maining for  months  in  putrilicd  llesh  they  did  not  lose  their  vital- 
ity." Goujon  (These  de  P;uij^,  1800)  succeeded  in  infecting  with  trich- 
inous  meat  80  to  100  days  after  it  became  putrid.  Kh^psch  (N'irch. 
Arch.,  B.  XXXV,  §  009)  reports  live  trichinaj  after  25  years. 


-Pcistorior  ox- 
troiiiity  «f  mall'  tri- 
cliiua  "with  cloaca, 
ami  vcsii-ula  scini- 
iialis  full  of  cells 
(Leuckart). 
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This  shows  a  wonderful  vitality  for  this  minute  worm,  and  when  its 
surroundings  are  considered  seems  almost  incredible.  But  the  question 
might  arise,  "  Are  these  the  same  trichince  that  were  first  deposited,  or 
the  product  of  a  more  recent  infection?  or  is  there  an  epochal  develop- 
ment, as  Cohnheim  thinks,  but  reaching  through  a  longer  space  of  time ; 
and  maj'^  not  the  old  decayed  capsules  and  trichinae  in  various  stages  of 
degeneration,  observed  by  Bristowe  and  Rainey,  as  well  as  the  n'on- 
calcilied  capsules  and  uou-capsulated  trichiuai  found  by  Leuckart  and 
others,  be  the  result  of  separate  infections  or  new  generations?"  (See, 
also,  Eeuz,  op.  cit,  p.  41,  and  Cohnheim,  Yirch.  Arch.,  xxvi,  18GG,  p.  IGl.) 

Muscle  thus  containing  the  encapsulated  worms  reaches  the  stomach 
more  or  less  abraded  by  mastication,  and  is  dissolved  by  the  gastric 
juice  which  liberates  the  non-cajjsulated  trichinai,  as  well  as  the  capsules 
containing  trichiniie.  By  experiments  outside  of  the  body,  Professor 
Wedl  (Report  to  Med.  Soc.  of  Vienna,  18G7)  found  that  the  free  trichiune 
were  acted  on  and  killed  by  the  gastric  juice,  while  it  only  served  to 
dissolve  the  capsules  in  other  cases,  and  thus  set  free  the  contained 
worm.  It  may  perhaps  act  in  a  similar  way  in  the  stomach;  as  Goujon 
{I.  c.)  has  o,bserved  that  encysted  trichinae  are  more  liable  to  inlect  than 
the  non-encysted.  According  to  Leuckart  (Untersucb.,  p.  Gl),  nuiscle 
trichinoi  must  be  fully  grown  before  they  will  be  capable  of  producing 
infection.  Davaine  {op.  cit,  p.  749)  says  that  "the  trichina  has  three 
phases  of  existence,  and  it  is  only  in  the  cyst  that  it  attains  the  full 
development  of  the  second  period  which  renders  it  capable  of  entering 
into  the  third,"  or  mature  sexual  period.  Tlie  irregularity  of  results  in 
feeding  by  different  observers  may  thus  be  due  in  some  cases  to  the  use 
of  undeveloped  muscle  trichina.  Pagenstecher  {op.  eit,  Tables,  pp. 
54_58-G0)  reports  seven  cases  in  which  he  fed  animals  with  meat  con- 
taining such  worms  without  results,  excepting  in  one  case.  The  expe- 
riments of  the  committee  of  the  Vienna  Medical  Society  (Vienna,  1SC7, 
pp.  23-3G)  gave  negative  results  after  feeding  with  immature  muscle 
irichinjc,  and  according  to  Davaiiie  {I.  c.)  "  Drs.  Goujon  and  Legros  have 
had  nearly  similar  results  after  feeding  rabbits,  Indian  pigs,  nnd  nits. 
The  very  small  number  of  trichinic  found  in  these  animals  proving  that 
a  few  only  of  the  larvre  had  attained  their  maturity."  Pagenstecher 
(p.  81)  thinks  it  ])ossible  that  the  nature  and  condition  of  the  heat  may 
have  an  inlluence  in  such  cases. 

The  liberation  of  the  trichiiue  corrcsi>()iids  with  the  timr  rciiuircd  for 
the  solution  by  the  gastric  juice  of  the  all)uinin()us  substances  of  tiie 
muscle,  which,  according  to  Flint  (Textbook  of  Tliysiology,  p.  L'50), 
takes  from  one  and  a  half  to  live  hours.  Kenz  {oj).  c/7.,  )».  L'7)  says: 
"We  will  not  be  far  out  of  tin*  wav  if  we  say  that  (he  trichina'  are  lib- 
erated from  their  capsules  in  four  <u-  five  hours."  \'irchow  {op.  cif.,  p. 
4:5)  found  free  trichina'-  in  a  cat  six  liours  after  feeding.  Leuckart 
says:  (Mensch.  Par.  II,  j).  547)  "They  are  found  free  in  the  stonnich«in 
considerable  numbers   three  or  four  hours  after  feeding.''     There  are 
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some  cases  wherein  tbe  symptoms  commence  very  early,  as  in  one  case  in 
Hadersleben  two  hours  after  eating  the  infected  meat,  which  would  lead 
to  the  conclusion  that  the  trichinte  were  liberated  much  earlier  unless, 


Fig.  20.— Female  trichina  24  hours  after  feeding  (Leuckart). 

as  is  considered  by  Friedrich  (Deutsches  Arch,  fiir  klin.  Med.,  bd.  ix, 
p.  459),  who  saw  evidence  of  the  eyelids  on  the  first  day,  that  these 
earlier  symptoms  are  due  to  a  poisonous  substance  liberated  from  the 
capsules;  and  Fiirsteuberg  (Wochenblatt,  etc.,  in  den  Kiinigl.  Preuss. 
Staaten,  18G5,  No.  21)  thinks  that  some  of  the  earlier  deaths,  when 
there  is  a  small  amount  of  peritonitis,  are  due  to  poisonous  sub.^tances 
in  the  lymphatics  (see  section  D,  pathology).  "After  becoming  free 
the  trichinie  pass  into  the  small  intestine.  Then  commences  the  rapid 
increase  in  the  size  of  the  worm  by  the  development  of  the  sexual  or- 
gans, and  thus  the  increase  in  length  is  limited  principally  to  its  pos- 
terior portion,  while  the  anterior  increases  in  diameter  only  (I)avaine, 
Pagenstecher),  and  in  twenty-four  hours  after  feeding  (Leuckart,  p.  .31)) 
they  may  have  increased  by  one-half  their  former  size  (Fig.  UO),  and  for 
the  most  part  capable  of  ])rocreati<)ii,  although  immature  woinis  and 
even  capsules  may  be  found  in  the  .small  intestine  after  the  third  day. 
Virchow  {op.  eit.,  p.  10)  found  completely  develoi)ed  trichina'  in  the  in- 
testine  of  a  dog  which  died  three  and  a  half  days  after  infection. 
Leuckart  (p.  20,  21)  found  "  no  larv;e  in  the  intestine  of  a  dog  which 
died  on  the  fourth  day  after  infection,  but  female  trichina'  full  of  eggs 
and  embryos,  and  {op.  cit.,  p.  7G)  mature  trichina'  in  a  hedgehog  on  the 
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third  day.  Cobbold  {op.  cit.,  p.  IGl)  found  sexually  mature  trichina 
sixty-uiue  hours  after  feeding",  while  EIuu  (Traus.  N.  Y.  State  Med.  Soc, 
18G9,  p.  138)  found  fully-developed  male  and  female  trichinae  in  the  in- 
testine of  a  rabbit  after  four  days."  The  females  were  full  of  eggs  and 
embrj'os,  and  one  gave  birth  to  a  brood  while  under  observation. 

Copulation,  according  to  Delpech,  "  takes  place  toward  the  third  day." 
Leuckart  says  (Mensch.  Par.,  bd.  11.,  p.  548),  "When  the  males  have 
reached  a  length  of  J  .2  to  l.S""™,  and  the  females  1.5  to  1.8"""',"  and  accord- 
ing to  Pagenstecher  (j).  81),  "  after  54  hours,  a  jjart  and  in  the  course 
of  90  hours,  the  most  of  the  females  become  pregnant,  and  in  less  than 
iive  days  some  of  the  embryos  are  born  " ;  but  "  males  of  0.9"""  in  length 
have  performed  copulation,  and  females  1.2  to  l.S'""^  are  impregnated, 
and  at  1.5™™  contain  embryos."  It  thus  appears  that  trichinae  are  sexu- 
ually  mature  before  they  attain  their  full  grow^th.  Professor  Daltou 
(personal  letter  May  2,  1880)  says  that  this  function  may  be  performed 
as  late  as  the  thirteenth  day. 

INTESTINAL   TRICHINA. 

The  full-grown  male  intestinal  trichinne  (Fig.  1)  is  1.5  to  l.G™™  in 
length,  and  0.01™™  (10  micrometers  (//)  in  diameter.  The  female  (Fig.  2) 
is  2.5  to  4."""  in  length,  and  from  30  to  GO,a  in  diameter.  On  account  of 
the  difference  in  size  of  the  two  sexes,  which  in  the  larval  trichinae  is 
insigniticant,  the  growth  of  the  female  is  very  striking,  continuing  after 
sexual  maturity,  and  is  confined  chiefly  to  the  posterior  extremity  to 
make  room  for  the  immense  number  of  eggs  produced.  The  diameter 
changes  but  little.  According  to  Pagenstecher  {op.  cit.,  p.  81,  et.  scq.) 
its  natural  history,  etc.,  is  as  follows : 

"  The  body  of  the  intestinal  trichinae  increases  in  size  from  before 
backwards,  but  less  rapidly  beyond  the  middle,  to  end  in  a  blunt 
rounded  extremity,  while  the  anterior  extremity  narrowing  to  10. — 12.5 
/x  ends  in  a  constricted  lip-like  i)ai>ilhi  (Figs.  27,  32). 

"  The  external  covering  of  the  trichina,  as  of  all  nematodes,  consists 
of  a  tine  structureless  transparent  anuulated  membrane,  the  so-called 
chitin  membrane.  The  annular  structure  becomes  more  ai)i)arent  by 
rai»idly  diying  the  worm,  or  by  evaiuiating  its  contents,  and  disapjiears 
when  it  \y  entirely  filled,  thus  allowing  the  female  to  change  her  form 
when  ]»regnant.  The  rings  or  wrinkles  an*  more  readily  seen  in  the 
muschi  tiicliinie.  The  thickness  of  this  layer  in  intestinal  trichinie  is 
nearly  1  //.  Ueneath  this  is  a  very  tliin  muscular  layer  which,  accord- 
ing to  LeiU'kart,  is  strijK'd  longitudinally.  Within  the  latter  is  a  layer 
of  linely  nucleated  oval  cells  closely  pressed  togelher,  and  having  a 
diameter  of  2.5  //,  and  a  lenglh  of  3.5  /i  correspontling  to  the  length  of 
the  body.     It  forms  the  lining  of  the  abdominal  cavity. 

"In  the  nuiscular  layer  is  seen  a  very  peculiar  band,  which,  commenc- 
ing on  one  side,  ai>|>;n('ntly  near  the  nuiscnlai"  portion  of  tlie  o'sojiliagus, 
appears  to  blend  with  the  muscular  layer,  and,  passing  backwards,  curves 
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near  the  anus  and  passes  forwards  on  tlie  other  side  to  the  opposite 
side  of  the  (Esophagus.  This  band  measures  on  an  average  one-half  to 
one-fourth  tlie  diameter  of  the  body;  its  borders  appear  as  two  well- 
defined  lines.  A  closer  examination  reveals  that  it  is  composed  of 
closely  pressed  alternating  cells,  measuring,  when  the  body  is  stretched 
out,  about  20/^  in  the  direction  of  its  long  axis,  but  otherwise  may  appear 
smaller  and  more  round  and  present  a  very  variable  Ibrm.  The  cells 
show  a  small,  very  sharply  defined  nucleus,  and  are  joined  together  by  a 
very  clear  connective  substance,  and  usually  alternate,  but  sometimes 
are  more  closely  pressed  together.  "VYithin  this  band  is  seen  the  layer 
of  small  cells  which  line  the  abdominal  cavity  (Figs.  21,  22),  and,  run- 
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No.  22, 

Fig.  21. — The  lateral  band  in  the  region  of  the  uterus  showing  ova  and  terminal  elements  ^^  (Pagen- 

stecher. ) 

Fig.  22. — The  lateral  band  and  cell  bodies  of  the  oesophagus. 

Fig.  23. — Piece  of  longitudinal  baud  from  fore  part  of  trichina  i.solated  in  the  contracted  conditioD. 

Fig.  24. — Portion  from  the  middle  of  a  female  tvichiua  jjn ;  O,  posterior  extremity  of  cell  body ;  S,  the 

blind  sacs;  j^A,  blood  globules;  V,  stomach;  O,  anterior  extremity  of  ovary.     (Pagenstecher.) 

ning  through  it,  sometimes  a  serpentine  line  is  seen,  which  appears  as 
an  extremely  fine  canal  (Fig.  23).  I  have  as  a  rule  failed  to  see  this 
line,  and  never  have  seen  either  lumen  or  contents.  This  bund  or  trans- 
verse section  (Fig.  15a)  appears  very  thin  in  proportion  to  its  breadth, 
and  does  not  give  the  impression  of  a  vessel ;  an  aperture  has  not  been 
observed.  On  the  contrary  its  contractility  and  the  variable  appearance 
of  its  elements  shows  that  it  is  not  passive  during  the  changes  of  form 
which  the  worm  takes  on,  and  that  it  bears  a  close  relation  to  the 
muscular  system,  and  I  am  inclined  to  think  that  it  is  of  a  muscular 
nature,  for  it  appears  to  me  that  the  lighter  changes  of  form,  seen  best 
in  the  ordinary  motions  of  the  head,  in  which  tlie  wrinkles  appear  and 
disappear,  are  caused  by  the  action  of  the  general  muscular  tunic ;  but 
on  the  other  hand  the  sudden  and  violent  bowing  and  twisting  are 
caused  by  contraction  of  the  side  bands.  This  view  is  sni)portod  by  the 
fact  that  it  is  lacking  in  those  embryos  having  only  a  serpentine  motion, 
that  it  is  fully  developed  by  the  time  the  animal  becomes  fully  coiled 
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previous  to  encapsulation,  and  continues  in  full  operation  up  to  the 
time  of  copulation,  and  afterwards,  particularly  in  pregnant  females,  it 
takes  on  a  somewhat  relaxed  appearance  and  becomes  much  less  promi- 
nent. In  case  an  aperture  should  be  found,  and  consequently  a  canal 
exist,  it  might  be  presumed  that  its  function  was  connected  with  encap- 
sulation and  intracapsular  life." 

[It  would  seem  probable  that  the  contraction  of  such  a  lateral  band 
would  bend  the  worm  laterally,  while,  as  before  noticed,  the  animal  is 
always  coiled  on  his  back,  the  belly  forming  the  convex  side  of  the  coil. 
Leuckart  (Untersuchungen,  etc.,  p.  76)  says:  "The  opening  with  which 
we  have  lately  been  made  acquainted,  more  particularly  through  the 
beautiful  observations  of  Schneider  (Arch,  fiir  Anat.  und  Physiol.,  1858, 
§  426, 1860,  §  234)  on  the  morphology  of  the  nematodes,  leaves  no  doubt 
as  to  the  nature  of  these  lateral  bands.  It  is  a  structure  which  gener- 
ally occurs  in  the  round  worms  (spulwiimen),  and  contains  a  canal  which 
opens  externally  on  the  ventral  surface  beneath  the  brain.  The  canal 
is  in  all  probability  a  form  of  excretory  apjiaratus — a  kind  of  kidney."] 

"The  cell  layer  lining  the  abdominal  wall  is  considerably  developed 
at  the  caudal  extremity ;  the  cells  are  larger,  gland-like,  and  form  pro- 
tuberances which  project  into  the  cavity. 

"The  external  covering  is  continuous  through  the  mouth  and  anus 
with  the  intestine,  at  the  side  of  which  posteriorly  is  left  considerable 
space,  occupied  for  the  most  part  by  the  sexual  organs.  A  small  space 
is  left,  however,  for  the  recei)tiou  of  the  small  amount  of  nutritious  fluid 
or  colorless  blood,  in  which  are  occasionally  seen  a  few  elements  in  the 
form  of  granular  corpuscles — the  so-caUed  colorless  blood  corpuscles 
(Fig.  24). 

"In  the  male,  where  the  vas  deferens,  a  short  distance  in  front  of  the 
anus,  empties  into  the  rectum,  which  latter  acts  as  a  cloaca,  is  developed 
a  network  of  fine  fibers  between  the  muscular  layer  and  the  intestine,  iu 
which  a  few  distinct  bauds  are  se«m  (Fig.  25),  whoso  function  seems  to 
be  the  withdrawal  of  the  projected  cloaca  after  copulation — the  musculi 
retractores  cloacce.  Anterior  there  is  no  connection  between  the  intestine 
and  the  outer  wall. 
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Fio.  25. — PoBtorior  oxtrcmity  <>f  yoiinK  nmlo  intcHtinnl  tricliinn,  '?':  w,  hooks;  el,  duncn;  r  r,  n- 
trnctort'8  cloiu'U" ;  v$,  voHic.iilii  HoniiiiiiliH;  t,  pxlrcmity  of  thoU-aucle;  i,  inU'Stiiic  (Pagi'UstochiT). 
Fio.  20. — External  wale  t;i'uital  oi'Kaus  (Lcuckurt.) 

"At  tlic  vagina  the  external  walls  are  coutitiuous  with  those  of  the 
sexiijil  organs,  and  iiatiiriill.y  the  most  external  layer — the  chitiu  layer — 
is  continued  as  a  lining  of  the  digestive  tract  and  sexual  organs. 
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"  The  mouth  is  terminal.  The  body  is  more  or  less  curved  in  one  di- 
rection, and  taking  the  female  genital  opening  as  a  guide  for  the  ventral 
surface  the  curve  is  always  towarils  the  back  side,  and  it  is  in  accord- 
ance with  this  that  the  terminal  hooks  of  the  male  are  found  on  the  op- 
posite side,  and  curving  towards  the  convex  and  consequently  ventral 
side.  The  anus  is  therefore  terminal,  although  in  the  female  on  its  dorsal 
side  there  is  a  small  but  distinct  prominence.  This  is  the  rudimentary 
tail  usually  found  in  the  nematodes.  As  a  rule  the  posterior  portion  of 
the  male  is  straighter  or  is  curved  in  an  opposite  direction  from  that  of 
the  middle  portion ;  especially  is  this  the  case  during  the  period  of  sexual 
activity.  It  is  then  more  firm,  and  displays  a  motion  similar  to  that  of 
the  anterior. 

"  The  male  intestinal  trichinjie  are  distinguished  by  the  earliest  ob- 
servers by  a  pail-  of  short  curved  hooks,  or  beaks,  clear  and  colorless, 
which  are  attached  by  broad  round  bases  on  either  side  of  the  cloacal 
opening  (anus),  having  a  length  some- 
what less  than  the  diameter  of  the  poste- 
rior extremity  of  the  body.  They  have 
a  rotatory  motion,  yet  as  a  rule  their  con- 
vexity is  anterior  and  external,  and  their 
jioints  are  directed  downwards  and  to  the 
rear.  At  the  inside  of  the  base  of  each  of 
these  hooks  there  is  a  ventral  and  dorsal  ce~ 
tubercle,  so  that  the  cloacal  opening  is  sur- 
rounded with  a  line  of  four  tubercles  (Figs. 
25,  20). 

"  The  internal  organs  consist  of  the  intes- 
tinal canal,  the  brain,  and  the  organs  of 


generation. 

"  The  intestinal  canal,  with  the  exception 
of  the  c;loacal  portion  in  the  male,  is  alike 
in  both  sexes,  and  has  several  divisions. 
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Fig.  28. 


Fig.  27. — Autciior  extremity  of  a  young 
intestinal  trichina  =>?" :  ch.  cliitiu,  tube 
of  tlu' iv.siiiihiijni.s;  ce,  Itiokcn  ;  oe,  leso- 
l)ha;;iis  swilling  np  behind  the  brain  :  I. 
longitudinal  baud  (Pageustechev). 
"  The    first    portion    consists    of   a    mUS-  Fig.  28.— Entrance  from   w.sophasns   to 

stomach,  with  sacs,  from  a  \ouug  intes- 
CUlar    oval    cavity    (Munddarin),    through      tlnal  trichina  (Pajicnstecher). 

which  passes  a  lining  of  chitin,  and  after  forming  an  annular  widen- 
ing at  its  commencement  (Fig.  27)  be(iomes  very  narrow  until  it 
passes  the  brain,  when  it  becomes  wider  through  enlargement  of  its 
lumen  and  thickening  of  its  walls,  in  which  cells  now  become  very  dis- 
tinct, and  by  these  changes  gradually  merges  into  the  second  portion. 
The  second  portion,  less  constricted  than  the  first,  has  a  very  peculiar 
formation,  concerning  which  authors  have  had  widely  ditterent  opinions, 
and  which  Luschka  considered  the  ovary."  (Davaine,  I.  c,  calls  it  the 
small  intestine.)  "  The  chitinous  tube  which  lines  the  first  part  is  dis- 
tinctly seen  passing  through  it.  The  surrounding  layer  of  cells  under- 
goes a  peculiar  change.  It  becomes  onesided  and  greatly  develojied. 
About  jO  colossal  cells,  with  one  or  several  nucleated  nuclei,  filled  with 
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fine  dark  granules,  form  a  single  row,  and  are  pressed  together  longitu. 
dinally,  so  that  they  sometimes  appear  to  be  wedged  together,  entirely 
surround  this  part  of  the  chitinous  tube,  which  lays  at  one  side  of  the 
center  (Figs.  1,  2,  3,  and  20).  These  cells  increase  with  the  size  of  the 
body  backwards,  so  that  they  entirely  fill  its  cavity. 

"  These  two  parts  of  the  intestine  occupy  in  the  young  trichina  about 
§  and  in  the  older  ones  about  ^  the  length  of  the  body.  If  the  body  is 
shortened  the  anterior  narrower  portion  becomes  crooked  to  accommo- 
date itself  to  the  lessened  length. 

"The  gradual  transition  of  these  two  portions  into  each  other  leads 
us  to  believe  that  we  have  to  do  with  no  great  peculiarity  in  the  cellular 
surroundings  of  the  alimentary  canal.  It  is  observed  in  other  worms,  as 
the  triclwcepJialus  dispar,  and  further  comparative  researches  show  that 
by  a  variety  of  development  of  these  bodies  there  are  many  intermediate 
forms. 

"I  consider  the  second  portion,  as  Leuckart  Eberthe,  the  analogue  of 
the  CBSophagus  of  the  trichocephalus,  except  that  the  latter  possesses  a 

more  muscular  and  cellular  or  glandular 
part.  It  cannot  be  otherwise  accepted  tlian 
that  the  surrounding  cells  pour  forth  a  se- 
cretion into  the  tube  to  be  mixed  with  the 
nutritious  substances  contained  therein. 
They  may  perhaps,  at  first  sight,  be  likened 
to  the  salivary  glands  or  to  the  simple 
glands  of  the  stomach,  although  there  is 
no  common  duct  or  other  connection  be- 
tween the  cells  to  show  that  they  perform 
the  same  functions.  Each  cell  nuist  empty 
its  secretion  into  the  oesophagus  through 
its  walls.  It  must  be  borne  in  mind  tliat 
for  this  apparatus,  as  well  as  for  the  lateral 
bands,  the  most  characteristic  api)earance 
and  complete  fnnctional  activity  is  reached 
in  the  muscle  trichime,  and  also  tliat  later 
'■|  its  elements  often  appear  less  distinct  and 
characteristic. 

"In  botli  sexes  where  the  <psophagU8 
ends  in  the  third  part  of  the  intestine  will 
be  seen  a  ])air  of  small  pear-sliai)ed  sacs 
(Fig.  2S),  wliicli,  like  tin'-  stomacli,  are  lined 
with  fine  epithelial  cells,  and  are  thus  dis- 
tin<rnislie(l  from  the  cells  which  surround 

very  similar  to 
ip])earanee.     1  find  these 
as  often  and  as  com])lete  as  could  be  ]K)ssible  with  such  tine  organisms. 
"The  beginning  of  the  third  portion  of  the  intestinal  tract  can  be 


Fio.  31.— PoatiTiorol  tliifiiiiiili'intcniiil 
nruiiiis  of  (.'I'liri'iitiiiii  Ircnn  intiHtiiiiil 
trichiiiii  l'iillol'<li'vi'lii|ii'il  niibrvoH. '^^  : 
ov,  Vxuf  of  <■■;;:  ]ir<iilii<'tioii  ;  od,  ovidiirt  : 

«.ut..niH, .-.  int.H.i.u.  will,  .■lonpuo.i  jj„.  „.s(>pliagus,  althongli 

niiiflciilar  cli'iiiriilH  III  itH  walls  (lii^t'li-  I        'f^        »  '  ^ 

»^'^»»"''>-  them  in  size  and 
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most  properly  considered  tlie  stomach  (st.,  Fig.  29).  It  consists  of  a 
considerable  pear-shaped  wideninj^  of  the  canal,  with  thickened  walls, 
its  base  towards  the  tesophagus,  and  between  which  the  blind  rows 
above  mentioned  are  wedged.  The  stomach  soon  becomes  narrowed  to 
the  form  of  an  intestine,  althongh  its  strnctnre  remains  the  same.  It  is 
lined  tiironghout  with  fine  nucleated  cells,  making  its  walls  appear  darker 
than  the  surrounding  tissues  (Fig.  30  i).  The  changes  of  form  of  this 
portion  of  the  alimentary  canal,  independent  of  the  contractions  of  the 
body,  leads  to  the  opinion  that  the  epitlielial  lining  is  surrounded  with 
a  muscular  layer,  and  the  lower  part  sometimes  shows  the  appearance 
of  loose  muscular  fasciculi  with  intervening  spaces  (Fig.  31).  While 
the  oesophagus  fills  nearly  the  whole  breadth  of  the  abdominal  cavity, 
and  the  first  part  of  the  stomach  occupies  over  one-half  of  its  diameter, 
the  posterior  part  of  the  intestine  of  a  full-grown  female 
measures  only  12.5/i.  At  the  extreme  end,  whether  the 
cloaca  appears  as  in  the  male  or  not,  the  layer  of  chitina 
again  becomes  apparent,  and  in  the  male  even  to  a  greater 
extent.  When  the  worm  contracts  itself,  and  the  anterior 
part  of  the  oesoi)hagus  takes  a  zigzag  form  to  accommodate 
itself  to  the  lessened  space,  the  posterior  part  of  the  intes- 
tine forms  a  wavy  line  beside  the  genital  organs. 

"  I  have  never  seen  a  colored  substance  in  the  intestine, 
and  it  is  probable  that  the  worm  feeds  on  the  intestinal  se- 
cretion and  not  on  the  remains  of  food. 

"  Leuckart's  views  concerning  the  presence  of  a  brain  I 
can  most  decidedly  confirm.  It  ajjpears  as  a  mass  of  small 
round  nucleated  ganglion  cells  which  surrounds  the  oesopha- 
gus where  its  walls  begin  to  show  the  presence  of  cells,  and 
from  whose  extremities  a  number  of  fine  fasciculi  can  be 
traced  a  short  distance.  This  body  is  inclosed  in  a  special 
envelope  (Fig.  32). 

"  The  internal  sexual  organs  of  the  male  are  completely  formed  dur- 
ing his  larval  life  in  the  muscle,  so  that  in  the  intestine  it  is  only  neces- 
sary that  their  contents  become  mature  and  the  hooks  developed  in  order 
that  he  may  be  ready  for  procreation.  In  the  larval  female  these  organs 
are  only  partially  formed  until  it  reaches  the  intestines,  and  thus  ditfor- 
ent  stages  of  completeness  will  be  found  among  the  intestinal  trichina. 

"The  male  organs  (Figs.  33,  34,  35)  consist  of  a  single  testicle,  the 
base  of  which  lies  a  short  distance  from  the  jMistcrior  extremity  of  the 
worm.  It  is  long,  c^  lindrical,  somewhat  witlened  at  the  base,  and  be- 
comes narrower  as  it  passes  forward,  and  near  the  anterior  portion  of 
the  stomach  turns  on  itself,  becomes  still  narrower,  and  ])assos  back- 
wards. In  a  full-grown  male  the  testicle  is  O.f)?")"""  in  length,  while  its 
average  diameter  is  35//,  but  reaches  0.375"""  in  some  places,  while  in  the 
vicinity  of  the  vas  deferens  it  is  only  20/z.  This  gland  in  its  whole  length 
is  lined  and  filled  with  small,  strongly  refracting  seminal  vesicles,  which, 


Fig. 


3  2.  —  Brain 
witli  nerves  ex- 
ti'Utliu^  back- 
wards and  for- 
■wards  (Pagen- 
stechcr). 
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as  mother  cells,  contain  a  brood  of  spermatic  cell  elements  with  nuclei 
(Fig.  3G,  a).  The  testicle  merges  into  a  vas  deferens,  which,  in  places, 
particularly  before  it  empties  into  the  intestine  or  cloaca,  expands,  and 
near  its  extremity  forms  the  vesicula  «eminalis,  and  is  filled  with  sper- 
matic elements,  which  latter  have  not,  as  far  as  observed,  been  known 
to  undergo  any  change  of  form  (Fig.  3G,  b).  The  vas  deferens,  exclusive  of 
vesicula  seminalis,  is  0.3™™  long,  and  when 
not  distended  is  12.5  to  15,a  in  diameter,  and 
when  empty  appears  clear  and  lined  with 
cells.    Three  fourths  of  its  length  is  occu- 


FlG.  34. 


folT^ 


Flo.  33. 


Fig.  36. 


Fig.  35. 


Fig.  33.— PoHttrior  extremity  of  a  male  iinisrlf  fricliina,  ^t"'  '.  lonpitiidinnl  b.ind;  t,  the  tosticle  pass- 
in;;  inl<i  f  lie  v!iH  (IfCciciiH;  rj,  \  ns  dcfeicu.s  cndiug  in  intestine ;  i,  forming  the  cloaca;  cl,  r  r,  retroctores 
chiaca;  «^,  Htiiiiiach  (I'agensteelier). 

Fig.  .34. — The  li'Mtich>,  t -,  viih  deft  renH,  vtl;  eloaoa,  cl,  with  its  rotractoreH.  rr;  intostire,  »'. 

Fig.  a.l. — Inti-stiiial  Hexiial  orcans  of  a  \oiiii;j  male  intentinal  trichina,  »}":  t,  testieleH:  v(t,  van  defer- 
ent; i,  inli'stiiir';  r«,  veHJeul!)  Heniinnlin  :  W,  chiaea  (Pac'nstecher). 

Fig.  30. — a,  mother  culls,  'i";  b,  somiuul  eleuiontit,  'J". 

l)ied  by  the  seminal  vesicle,  which,  partly  full  and  partly  empty,  with  a 
constriction  at  its  middle,  reaches  a  diameter  of  50/x. 

"  When  the  vas  deferens  is  seen  thus  enlarged  but  empty,  and  the 
books  extended  and  spread  out,  it  may  be  concluded  that  the  semen  has 
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Fig.  37.— Posterior 
extremity  of  a 
youug  male  iu- 
testiiial  trichina, 
8  li  o  w  i  n  {I  the 
liooks,  tlie  line  of 
tubercles  around 
tlie  anus  and  clo- 
aca proj  ec t ed 
(I'aj,'en.stecher). 


been  ejected.  The  great  tenacity  with  which  tlie  male  adheres  to  his 
place  iu  the  intestine,  and  the  vivacity  with  which  the  feiuiile,  already 
containing  spermatic  elements,  views  the  approach  of  the  male,  shows 
that  coition  takes  place  repeatedly. 

"  The  complete  act  of  copnlation  I  have  never  observed  I  neverthe- 
less have  several  times  found  masses  of  males  and  females  entwined  to- 
gether, slipping  over  and  encircling  each  other  and  per- 
forming a  variety  of  motion.  At  the  same  time  the  poste- 
rior extremity  of  the  male  is  stiffened  and  rhythmically 
l^rojected  and  withdrawn,  while  his  anterior  extremity 
and  the  ^^■hole  body  of  the  female  are  very  active,  often 
coiling  completely  and  uncoiling.  The  actions  of  the  male 
while  approaching  the  female  consist  in  gliding  the  hind 
part  of  his  body  over  the  body  of  the  female  in  a  longi- 
tudinal direction,  and  embracing  the  latter  with  the  ter- 
minal hooks,  and  when  loosened,  the  cloaca  is  sometimes 
seen  to  i^roject  in  the  form  of  a  minute  bell  or  bladder, 
with  seminal  elements  adhering  (Fig.  37). 

"  The  beaks  or  hooks  on  the  posterior  extremity  of  the 
male  must  be  developed  very  rapidly,  as  they  are  seldom  seen  incomplete. 
Before  their  appearance  the  spot  where  they  are  to  ajipear  becomes  thin, 
and  then  they  are  projected  forth.  When  they  are  seen  spread  out  it  indi- 
cates that  the  worm  is  approaching  or  has  performed  the  act  of  coition. 
Sometimes  a  slit  may  be  distinctly"  seen  on  the  posterior  extremity  of  the 
female  at  the  ventral  side  of  the  anus,  on  either  side  of  which  is  a 
slightly  projecting  tubercle,  the  analogue  of  the  hooks  of  the  male. 

"  The  female  organs  of  generation 
consist  of  a  single  ovary,  which  is  formed 
during  its  Jarval  existence;  a  uterus, 
which  develops  from  its  anterior  ex- 
tremity; a  vagina,  which  is  developed 
independently  backwards  from  the 
vulva,  which  already  exists  on  the  exter- 
nal surface.  By  a  constriction  between 
the  ovary  and  uterus  they  are  more  perfectly  separated  than  are  the 
testicle  and  vas  deferens,  but  the  uterus  merges  gradually  into  the  va- . 
gina.  After  complete  development  the  uterus  may  be  considered  as  a 
direct  widening  of  the  vagina.  The  whole  series  of  organs  lie  in  a  nearly 
direct  line. 

"The  ovary  (Fig.  31  OV)  in  form  and  position  bears  a  great  similarity 
to  the  testicle,  but  reaches  further  to  the  rear— nearly  to  the  rountled  ex- 
tremity of  the  body — but  not  so  far  forward,  a  large  portion  of  the  uterus 
lying  behind  the  commencement  of  the  stomach. 

"The  ovules — as  Clann  has  correctly  observed — are  not  i)r()duced 
exclusively  in  the  vicinity  of  the  fundus  of  tlie  ovary,  but  are  formed  at 
one  side  of  its  wall  in  its  whole  length,  where  they  first  appear  closely 
S.  Ex.  9 3 


Fig.  38. — Anterior  portion  of  developing  va 
gina,  with  vulval  opening  (Pagen.steclier). 
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pressed  togetlier  in  a  narrow  band  (Fig.  31  OV),  which  on  account  of 
the  tine  molecules  scattered  among  the  cells  has  a  darker  appearance 
than  the  rest  of  the  ovary,  and  near  by  are  seen  the  more  mature  and 
detached  ovules,  so  that  the  largest  are  found  on  the  opposite  side  of 
the  ovary  and  towards  its  anterior  extremity.  Thus  the  oviduct 
(Fig.  31  Od)  is  a  part  of  the  same  organ.  The  ovules  are  roundish  and 
contain  a  germinal  vesicle  with  a  very  large  nucleus  surrounded  by  a 
clear  vitellus  and  a  very  thin  limiting  membrane  (Fig.  42  a).  Between 
the  ovules,  seminal  elements  are  sometimes  seen  in  the  lower  part  of 
the  ovary.  The  cylindrical  uterus  is  separated  from  the  ovary  by  a 
constriction,  so  that  the  narrowed  exit  is  somewhat  bent  {geknicJct  ist), 
and  its  entrance  into  the  uterus  is  overhung  by  the 
blind  extremity  of  the  latter.  It  is  in  this  part  of  the 
uterus  that  the  sperm  is  principally  found  after  copula- 
tion, so  that  the  ovules  i)assing  from  the  ovary  must 
pass  through  it  and  be  subjected  to  its  fructifying  influ- 
ence (Figs.  2,  20).  There  occur  thus  in  the  uterus  a 
further  growth  and  development  of  the  cells,  and  it  is 
filled  with  ova  in  various  stages  of  development,  which, 
as  they  approach  the  beginning  of  the  vagina,  are 
freed  from  their  envelope  and  appear  as  bent  or  curved 
embryos. 

"A  little  in  front  of  the  posterior  extremity  of  the 
oesophagus,  where  the  uterus  becomes  narrower,  they 
commence  to  straighten  out  and  lie  parallel  to  its 
long  axis.  Further  on  the  narrowing  be- 
comes such  (Fig.  38)  that  beyond  in  the 
vagina  they  lie  singly  behind  each  other 
and  are  born  one  at  a  time  (Figs.  2,  3;)). 
During  and  after  delivery  the  border  of  the 
sexual  opening  protrudes  beyond  the  sur- 
face of  the  body  forming  a  conical  projec- 
tion. The  posterior  lip  is  more  fully  de- 
^  veloped  than  tlie  anterior.  The  whole  of 
the  sexual  tract  is  lined  with  small  nu- 
cleated cells,  wliicli  are  somewliat  elon- 
^ci- ti?.')7.im.\o%nii!i!  gated  in  tlu'.  vagina  and  lie  in  the  direction 
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'""-""  "*""  V,";i;.!''l:l|  of  its  axis,  but  become  somewhat  indistinctt 


trii'liiiiii  »  nil 


imdvKumunMim^'ii.o  .^^  jts  extremity,  so  that  at  tlie  vulva,  which 


(l'Hll|lll:l;;ll^<,  Htiiiiiiu'li 

XnlM.'wT.i.'h  umw"  isonly  larg<',  cnongh  foi-the  passage  of  a  sin- 
aiM(I\iM"'v.?'iua'7p^  ^'^  worm,  no  (ui'thcr  strncturecan  be  seen. 

KiuHUciKD.  uj,i  jiiiiinals  of  1.1 in  length,  the  pas- 

V  and  nicrns  will  be  found  about  tin 


Fio.  40. —First 
ii|>iH>aniiir><  of 
llic  fciniinfion 
til'  till'  vu|!iiia 
lowjinlH  I  li  i\ 
viil\aliipi>iiiiiK 
(  I'  a  K<'U  st  e- 
tli.i). 


; sage  between  the  ovary  and  nicrns  will  be  found  about  the  middle  of 
the  body.  The  ])<»si(ion  ol"  thr  vnl\;i  also  changes  in  accordance  with 
the  size  and  degree  of  develoi»mcii(  of  the  woiin.  In  trichina'  of  1.2 
to  1.4"""  in  length,  in  which  as  a  rule  the  vulviil  opening  is  completed — 
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altbougb  exceptionally  some  may  liave  become  i)regTiaiit  Avbeii  only 
0.9"""  iu  lengtb — its  distance  from  tbe  anterior  extremity  is  between  0.175 
and  0.3""";  in  some  1.38"""  in  length  and  almost  40  ,a;  in  diameter  it  was 
0.35""";  in  one  1.9"""  tbe  same;  in  one  of  2"'"'  it  was  less  tban  0.5"'"'- 
(In  this  case  the  uterus  and  vagina  together  measured  1""".)  In  one 
of  2.3"""  the  distance  was  0.4""",  and  0.55'""'  in  one  measuring  2.4""". 

"Tbe  first  appearance  and  growth  of  tbe  vulva  and  lower  part  of  tbe 
vagina  cau  be  clearly  observed  in  young  nematodes.  At  the  place 
where  the  vulva  is  to  appear  there  is  seen  an  elongated  mass  of  small 
cells,  which  is  directed  backwards  (Fig*.  40),  but 
as  yet  no  opening  is  seen.  Tbe  uterus  is  now  pro- 
jected forward  by  tbe  accumulating  mass  of  ovules 
from  the  ovary.  The  separation  of  the  uterus  from 
the  ovary  is  distinctly  formed  b(^ore  the  vulva  is 
opened — about  the  time  tbe  worm  coils  up  pre- 
vious to  encapsulation — but  is  not  yet  completed 
iu  some  old  muscle  trichina?.  At  this  time  there 
lies  beside  tbe  stomach  in  the  axis  of  the  prolon- 
gation of  the  ovary,  and  separated  from  tbe  latter 
by  tbe  constriction  and  Farre's  granular  body,  a 
small  single  row  of  about  six  or  seven  corpuscles, 
with  distinct  nuclei,  whicb  I  bafe  considered  young- 
ovules  (Fig.  41),  becoming  more  plainly  visible  after 
tbe  worm  has  remained  a  short  time  in  tbe  in- 
testine. At  this  time,  before  tbe  two  parts  are 
joined,  detached  eggs  of  an  oblong  form  may  be 
seen 

ment  is  completed,  and  copulation  may  take  place, 
followed  by  tbe  birth  of  tbe  young  brood  in  live  days. 

"  Many  authors  are  of  tbe  opinion  that  there  are 
many  more  females  than  males  found  in  tbe  intes- 
tine. This  is  true  to  a  limited  extent,  although  in  our  investigations 
the  females,  which  are  larger,  and,  on  account  of  the  contained  brood, 
much  darker  and  more  readily  seen,  yet  in  tbe  earlier  i)eriods  T  bave 
found  more  males  tban  I'eniales,  for  tbe  former  are  not  so  I'asily  evac- 
uated with  tbe  diarrhoBal  discbarges  as  the  heavier  females.  In  one 
case  I  found  ten  males  to  one  female,  but  in  others  I  have  fouud 
many  more  females.  I  believe  tbat  in  tbe  beginning  tbe  sexes  are 
very  nearly  equal,  but  tbat  tbe  males,  wbose  functions  are  sooner 
completed,  disai)pear  eailier,  and  in  later  ])erio(ls  their  number  is  more 
diminished  than  that  of  tbe  females"  (Pagenstecher,  o/>.  cil..  i)p.Sl-Si>). 
Col)bold  {op.  cit.,  ]).  170)  says:  "One  half  become  fully  developed 
females  in  4S  hours  after  ingestion,  «S:c."  TiCiu-kart  (Meiisch.  Par., 
p.  548):  "  Tbe  males  are  more  dillicult  to  lind  than  the  females,  in  one 
case  there  were  5  times  as  many  nniles  as  females,  but  in  almost  all  ciisos 
more  females  are  found,  the  more  in  proportion  as  we  recede  from  tbe 


-rr.,.,,1  ,,  .         ,  n    ^  1  Fig.    41.— Portion    of   a   fo- 

In  lorty-eight  hours  this  phase  ot  develoj)-     mai.-  muscio  triciuiin  in 

wliicli  Fuiri''s  Ixxly,  /,  ia 
loniucl.  :ui(l  in  wliicli  the  7 
col().ss:il  coll.s  wliiili  I'oini 
tlie  ininiitivi-  trai-c  of  tlio 
utiMiis  :nc  seen  ;  /.  lon^ritn- 
(lin;il  baud,  '1°  (Pauii'nste- 
flior). 
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period  of  infection.  While  in  some  cases  20  or  30  intestinal  trichinae 
may  be  examined  without  finding  a  single  male,  in  others  4  and  even  3 
or  2  females  only  are  found  to  one  male."  Delpech  says  "  nearly  nine- 
tenths  of  the  muscle  trichina?  are  females." 

DEVELOPMENT  OF  THE  EMBRYO  (PAGENSTECHER). 

"  On  account  of  the  large  number  of  eggs  and  the  length  of  time  dur- 
ing which  they  are  produced,  the  development  of  the  embryo  from  the 
ovule  can  be  easil.y  followed.  We  often  count  500  to  GOO  embryos  and 
free  eggs  in  the  uterus  and  ovary  at  the  same  time,  even  for  weeks  after 
their  production  has  commenced  and  before  its  termination.  Germs 
still  attached  to  the  ovarian  wall  may  be  seen  eight  weeks  after  infec- 
tion. I  believe  therefore  that  one  trichina  may  give  birth  to  a  couple  of 
thousand  of  embryos  at  the  rate  of  one  to  two  each  hour. 

''The  ovules,  when  detached,  measure  at  least  10/jl  in  diameter.  The 
germinal  vesicle  about  one-half  as  much,  and  the  germinal  macula  about 
one  half  as  much  as  the  germinal  vesicle  (Fig.  42  «,  b).  The  further 
growth,  during  which  the  ovules  are  jDushed  towards  the  opposite  side 
of  the  ovary,  and  towards  the  uterus,  concerns  more  particularly  the 


Fio.  42. 


Fin.  43. 


Fig.  44. 


V\r,.  42.—  Development  of  tlio  embryo :  a,  ovum,  allowing  germinal  vesicle  nnil  macula ;  b,  the  .same 
.nci  cased  to  double  its  former  Hize,  witli  no  material  change  in  the  vitelhis;  c,  do.  vitellns  increa.sed 
'in  size,  with  dark  molecules,  as  it  reaches  the  uterus;  d,  e,  f,  segmentation  of  the  vitellua.  »{"  (Ta- 
g  en.stecher). 

j.'ii;.  4:i. — r)evelo])ment  of  tlie  embryo.  Further  segmentation  of  vitellus;  /,  outline  of  embrv  di.«itin- 
giiished  "V"  fI*agen.Htc(Oier). 

j.'k;.  44. — l)evel<>i)iiieiit  of  (he  embryo,  a,  tho  plump  embryo  consisting  of  a  layer  of  chit  in  tilled  with 
cells;  b,  position  of  a;8oi)hagus  shown  by  a  taint  lino  of  vacuoles  "J"  (Pageustecher). 

clear  vitellus.  After  the  ovule  has  increased  to  double  its  former  size, 
and  becomes  somewhat  elongated,  a  few  dark  moletiules  may  be  seen  in 
the  vitellus.  By  this  time  the  ovule  has  passed  into  the  uterus  and 
be<;omes  fecundated  (Fig.  42  e). 

"Ihaveseen  formations  wliich  lead  ]uo  to  sii])i)ose  tliat  tlie  bhi.sto- 
dermic  cells  result  from  the  direct  segmentation  of  the  germinal  vesicle. 
The  vesicle  is  soon  increa.sed  in  size,  and  its  outline  beconu's  less  dis- 
tinct. Tlio  germinal  si)ot  can  now  only  bo  seen  on  the  addition  of 
water.  In  t'ggs  of  a  larger  si/.c  is  seen  two  vesicles,  often  of  ditVcicnt 
sizes,  with  nuclei,  whi(.'h  are  llattened  against  eatrh  other  so  as  \n  till 
nearly  the  entire  space  (Fig.  42,  r1,  r).  The  segmentation  of  tlic  nnclcns 
can  be  seen  on  the  addition  of  water  (Fig.  42,/).  Tlie  segmentation 
goes  on  until  as  many  as  50  cells  may  appear  (Fig.  43,  «,  h).     After 
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about  20  cells  have  been  formed  the  nuclei  are  no  longer  visible  even 
after  water  has  been  added  (Fig.  43,  c,  d).  If,  contrary  to  my  supposi- 
tion, the  germinal  vesicle  disajjpears,  as  Ivobiu  (Jourii.  de  Tanat.  et  de  la 
physiol.,  i,  4,  18G4)  describes  it,  before  segmentation  commences,  the 
germinal  vesicle  in  Fig.  42,  b,  c,  would  first  be  replaced  by  the  vitelline 
nucleus." 

[Iviichenmeister  (Parasiten  des  Menschen,  2  auf.,  Leii)zig,  ISSO,  2. 
Lief,  I.  Abth.,  §  391)  says  the  germinal  vesicle  disappears  before  the 
blastodermic  layer  begins  to  form.] 

"The  ova  have  now  reached  a  length  of  about  25/i,  and  are  somewhat 
less  in  diameter.  The  mass  of  blastodermic  cells  now  becomes  con- 
stricted on  one  side,  and  presents  first  a  pyriform  then 
a  sausage-shaped  outline,  and  by  further  crooking  and 
then  coiling  is  enabled  to  accommodate  his  increased 
leugth  to  his  narrow  quarters  (Fig.  43,  e,/).  On  the 
surface  of  the  worm  is  now  seen  a  layer  of  chitin;  the 
interior  is  formed  of  uniform  cells ;  its  form  is  plump ; 
the  length  scarcely  exceeds  4-5  times  the  diameter 
(Fig.  44,  a).  As  the  body  becomes  larger,  the  organiza- 
tion is  perfected  by  the  development  of  the 
digestive  apparatus.  The  future  position 
of  the  oesophagus  is  marked  by  a  line  of 
transviTsely  elongated  vacuoles.  The  pos- 
terior portion  is  not  yet  developed  ti'om  the 
Fig.  46.— Dovei-  blastodermic  mass  (Fig.  44,  h).  In  further 
opmeutofthe  o^rowth  aud  differentiation   the  muscular 


embryo.     Hos- 

of"a'  showing  portion  of  the  esophagus  appears,  and  in 

enibi'yo      '""' 
( Pageust u 

Cher).  i\^Q  cellular  body  is  completed,  and  the 


it  the  chitin  tube  can  be  distiuctlj^  seen, 


Fig.  45. — Development 
of  the  embi'vo.  a, 
trace  of  outer  portion 
of  iiliiiu-ntiuy  cauiil; 
b.  shows  chitin  tiilto 
ami  brain  vesicles  'J" 
(Pagenstecher). 


stomach  is  separated  from  the  e^iternal  wall  (Fig.  45,  a,  h),  and  the 
tube  of  chitin,  showing  its  lumen,  is  seen  in  the  rectum  (Fig.  40). 
Thus  the  digestive  apj)aratus  is  completed.  1  have  also  discovered  the 
brain  in  such  embryos.  The  embryos  develop  and  increase  in  size  while 
in  the  uterus  and  vagina.  The  size  of  the  new-born  trichiiue,  wliich 
have  only  left  their  shell  a  half  a  day  or  a  few  hours  previously,  is  from 
0.08  to  0.12"""  (80  to  120,a).  The  whole  development  occupies  about 
three  days." 

Hun  {I.  c.)  saw  a  female  give  birth  to  a  brood  on  the  fourth  day. 
Renz  {op.  cit.^  p.  31)  says  "from  the  fifth  to  the  eighth  day  after  infec- 
tion, until  the  twelfth  week,  or  even  longer,  the  females  bring  forth  tlieir 
young,"  and  Leiickart  (Untersuch.,  etc.,  p.  02),  "In  Ileidersleben,  living 
intestinal  trichiiue  were  found  in  the  seventh  week.  I  found  them  in 
the  twelfth  week  after  feeding."  Dr.  Mendel  (Berl.  Klin.  Woch.,  1874, 
xi,  12,  p.  141)  found  intestinal  trichina'  with  numerou.s  eggs,  in  the 
fourth  week.  Kratz  (/.  c,  p.  01)  found  female  trichiiue  full  of*  larva',  in 
the  eleventh  week.    (See,  also,  Pagenstecher,  quoted  above.) 
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The  number  of  embryos  that  each  female  may  briug  forth  is  variously 
estimated  at  from  CO  to  2,000.  Yirchow says  (op.  cit.,  p.  44),  "The  preg- 
nant female  has  100  living  young  in  her  body,  besides  numerous  eggs, 
and  she  can  reproduce  young  in  three  or  four  weeks.  Allowing  200 
young  to  every  female,  of  which  say  5,000  have  been  swallowed,  which 
may  easily  be  contained  in  a  small  piece  of  meat,  and  we  have  1,000,000 
embryos  to  commence  their  migrations."  Falck  (Das  Fleisch,  p.  olo) 
estimates  the  number  at  1,000;  Cobbold  {op.  clt.,  p.  170),  1,000;  Gerlach, 
1,000  to  2,000.  (See,  also,  other  authors  above  quoted.)  Finally  Leuck- 
art  says  (Mensch,  Parasiten,  II,  3),  "The  number  of  trichina?  for  each 
female  was  Ibrmerly  estimated  at  1,000-1,500.  Pageustecher  believes 
that  it  will  reach  2,000.  To-day  I  almost  believe  that  this  number  is 
scarcely  more  than  a  minimum. 

MIGRATION  AND  DEVELOP3IENT   OF  THE  LARV^. 

Yirchow  {I.  c.)  regards  the  act  of  generation  as  accomplished  in  a  week. 
Colberg  found  fullj'-riije  embryos  on  the  fourth  and  fifth  day  in  the  womb 
of  the  female,  as  also  Huu,  above  quoted.  Pageustecher  found  em- 
bryos on  the  fifth  day,  and  found  them  in  the  diaphragm  on  the  seventh, 
but  only  after  the  twelfth  or  thirteenth  day  in  other  groups  of  muscles, 
showing  that  in  some  cases  migrations  may  commence  on  the  sixth  day. 
Fiedler  found  trichiurc  in  the  peritoneal  cavity  on  the  eighth  and  ninth 
days  (Delpech,  op.  cit.,  p.  28),  and  Leuckart  (Uutersuchungen,  etc.,  p.  73, 
et  seq.)  says : 

"  On  the  seventh  and  eighth  days  the  expulsion  of  the  larvjB  from  the 
mother's  womb,  commencing  on  the  fifth,  being  well  advanced,  some 
embryos  have  penetrated  the  muscles  in  the  neighborhood  of  the  ab- 
dominal cavity. 

"  In  the  intestine  the  females  are  fomul  in  the  mucus,  while  the  em- 
bryos are  found  on  the  surface  o^  the  mucous  membrane.  Passing 
through  the  intestinal  wall  into  the  peritoneal  cavity,  and  through  the 
medium  of  the  connective  tissue,  the  embryos  reach  the  musck^s  and 
penetrate  and  destroy  the  fasciculi.  Within  the  fasciculus  they  develop 
in  14  days  to  muscle  or  larvae  trichina?,  when  the  persistent  sarcolemma 
develojjs  in  a  few  days  into  the  capsule.  In  12  to  15  days  after  infec- 
tion the  migration  of  the  young  trichina'  and  destruction  of  the  muscle 
substance  is  at  its  height ;  then  comes  a  remission  through  a  decrease 
in  the  inunbcr  and  fruit  fulness  of  the  female  trichina',  until  their  final 
<lisapi)earanc(',  which  will  be  about  the  fourth  or  fifth  week"'  (L.  83). 

The  opinion  of  Thudichum,  that  it  was  impossible  to  account  for  the 
rapid  dissemination  of  the  embryos  throughout  the  nuiscular  system 
exc«'pt  through  the  medium  of  the  blood-vessels,  has  not  been  maintained, 
though  ;iiii)arently  strengthened,  by  observations  of  Kiihn,  Colberg, 
Fiedler,  Zenker,  and  others,  and  has  not  been  generally  accei)ted.  Cob- 
bold  is  reported  as  saying  (London  Lancet,  vol.  i,  1874)  that  trichiujB 
have  formerly  been  ha'Uiiito/oa.  l'erh;i])s  a  niisciuotntion,  as  there  is 
nothing  that  would  indicate  such  an  opinion  in  his  late  works,  "Para- 
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sites,  &c.,"  London,  1879.  Thudicluim  "  found  trichinae  in  the  pleural, 
lieritoneiil,  and  pericardial  cavities  on  the  seventeenth  day  after  infec- 
tion, and  concluded  that  they  reached  their  destination  throu;;h  the  lym- 
phatics and  blood-vessels.  Zenker  found  only  one  embryo  in  the  blood. 
X'iedler,  after  a  long  search,  found  theiu  only  in  the  coagula  of  the  right 
heart  ni  three  cases,  in  two  of  which  he  fouud  one  and  iu  the  other  only 
two  embryos.  Colberg  found  them  within  the  large  muscle  capillaries; 
also  Kuhn  found  them  in  the  veins  of  the  mesentery,  in  the  heart  and 
liver,  but  only  sparsely  and  after  a  long  search"  (Leuckart,  Untersuch., 
p.  48).  If  these  observations  are  correct — remembering  how  Virchow 
accounted  for  the  appearance  of  trichina?  in  prepaiations  of  the  heart 
muscle  (see  Delpeclv,  op.  cit.,  pp.  13,  14) — the  question  might  be  asked 
whether  isolated  trichina}  found  in  the  blood  or  blood-\'essels  iu  a  half  a 
dozen  cases  is  sufficient  ground  to  warrant  the  assertion  or  even  opinion 
that  they  reach  their  destination  through  the  vascular  system.  Evi- 
dence is  lacking  to  prove  that  they  often,  if  ever,  bore  through  the  walls 
of  the  blood-vessels,  while  they  are  always  found,  in  the  earlier  periods, 
in  the  connective  tissue,  as  is  shown  by  Leuckart.  Kramer  [l.  c.)  says 
"  the  trichinae  lay  more  between  than  within  the  fasciculi  on  the  forty- 
fifth  day,"  and,  further,  ''  they  often  do  not  penetrate  the  fasciculi  until 
their  further  progress  in  the  intermuscular  tissues  is  arrested  by  the  in- 
sertion of  the  muscle  into  a  bone  or  tendon."  On  the  ground  that  the 
blood  current  passes  directly  to  the  fa?tus  during  gestation,  their  ab- 
sence iu  stillbirths  caused  by  trichinosis  has  been  brought  forward  to 
prove  their  absence  from  the  blood.  One  case  in  Plaueu  in  1802  and 
one  in  1803,  have  been  reported,  in  which  none  were  foun.l  in  the  foetus 
(Virchow).  This  obs^vation  had  been  made  before  by  Professor  Arons- 
sohn  (These  de  Strasbourg,  Xo.  708,  1803,  p.  11).  See  also  P.  Dengier, 
hist.  nat.  and  med.  de  la  trichinae ;  Davaine,  op.  cit,  p.  740 ;  lienz,  /.  c, 
30-31 ;  Pagenstecher,  p.  91. 

"  That  the  ])rogress  of  the  embryo  is  ^•ery  rapid  cannot  be  doubted. 
Not  merely  that  myself  and  other  observers  have  always  found  them 
present  in  the  pleural  cavity  and  the  neighboring  muscles  when  they 
were  present  in  the  abdominal  cavity,  but  tliey  possess  the  same  rela- 
tive size  iu  the  former  as  the  few  trichiuai  in  the  latter  cavity.  This  is 
taken  by  Fiedler  as  an  indication  that  they  i)ass  through  the  blood  ves- 
sels. I  believe  that  the  migratiou  of  the  triehiua'  from  the  abdoniiual 
cavity  to  the  remotest  part  of  the  body  takes  no  more  than  twenty-four 
hours.  Once  through  the  intestiual  wall  the  young  animal  has  nothing 
in  particular  to  hinder  its  progress.  Jts  length,  as  also  its  diameter,  is 
so  insiguilicant  that  it  can  easily  pass  without  disturbing  the  connective 
tissue."     Leuckart  (Untersuch.,  etc.,  pj).  ol-U).     On  page  49  he  says: 

"I  have  in  many  aninmls  and  in  abnost  every  preparation  found  free 
embryos  in  the  connective  tissue,  and  riirsteid)erg  (Wochenblatt,  etc., 
iu  den  Kon.  Preuss.  Staaten,  1805,  No.  21)  lias  lately,  through  numerous 
and  conscientious  investigations,  come  to  tlK>  same  conclusions.  The 
embryo,  first  of  all,  in  his  course  to  the  lausele  must  pass  thiongh  the 
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intestinal  wall ;  though  not  all  will  pass  through  all  the  layers ;  a  part 
passing  through  the  mu(!0us  membrane  and  muscular  layer  reaches  the 
connective  tissue  of  the  mesentery,  between  the  two  layers  of  which 
they  continue  their  way  to  the  vertebral  column,  and  thence  to  the  mus- 
cles. I  have  (independent  of  Fiirstenberg)  observed  free  embryos  among 
the  vertebrjB  as  a  rule  in  young  animals  experimented.  The  remaining 
trichina}  take  their  way  direct  to  the  abdominal  cavity,  causing  an  in- 
flammation of  the  visceral  and  parietal  layers  of  the  peritoneum,  which, 
as  the  inflammation  of  the  mucous  membrane,  never  fails  if  the  number 
of  trichiufe  is  sufficiently  large.  There  is  usually  in  the  peritoneal  cav- 
ity a  small  amount  of  dirty  exudation,  in  which  are  suspended  numerous 
epithelial  and  fat  globules."  "  These  obversations  juot  only  confirm  my 
assertions  in  regard  to  the  migration  of  trichinae,  but  still  more  they 
prove  that  their  transit  causes  a  peritoneal  irritation.  What  is  not  re- 
ceived from  the  zoologist  must  be  accepted  on  the  authority  of  the  physi- 
cian, and  I  consider  it  settled  that  the  intestinal  trichlnw  not  only  deposit 
their  young  in  the  alimentary  canal,  and  that  the  latter  spread  thence  through 
the  body,  hut  also  that  the  progress  of  the  embryos  is  active,  and  takes  place 
through  the  connective  tissue,  although  it  may  happen  that  single  embryos 
will  i^ass  by  means  of  the  blood  current  into  the  muscles"  (Leuckart). 

The  most  difficult  point  in  the  acceptation  of  Leuckart's  theory  by 
Thudichum  and  others  seems  to  be  the  rapidity  with  which  the  embryos 
reacli  the  remotest  portions  of  the  body.  But  when  the  minuteness  of 
the  worm  is  considered — its  head  is  less  than  one-half  the  size  of  a  red- 
blood  corpuscle,  viz,  3;i  (Davaine  I.  c.) — especially  as  there  must  be 
some  elongation  and  consequently  diminution  of  the  diameter  of  the 
body  (which,  according  to  Pagenstecher,  is  5  t^S/x,  and  Leuckart  5.G 
to  G//  in  diameter,  while  a  blood  corpuscle  is  about  7,a  in  diameter) — in 
progression  there  cannot  be  much  resistance  to  his  progress  in  the  cel- 
lular tissue.  I  have  found  by  experiment  that  the  common  earth  worm 
placed  on  moderately  compact  sandy  soil  will  disappear  at  the  rate  of 
one  to  five  and  a  half  centimeters  in  a  minute.  In  several  of  the  first 
exiieriments  with  about  a  dozen  worms  I  obtained  no  results  after  a 
careful  trial ;  but  during  the  first  week  in  Juni',  18SU,  I  succeeded  in 
making  the  following  observations  with  two  worms  respectively  7""  (No. 
1)  and  5.5""  (No.  2)  long: 


Exp.     I. — No.  Idi8appearctliu7 

III.— No.  1  " 

v.— No.  I  " 

VI.— No.  1  " 

VIII.— No.  I  '• 

X.— No.  1  •' 

XV.— No.  1  " 

XVII.— No.  I  " 


7 

mi 

lilt 

I'S 

4 

2 

y* 

n 

2 

H 

IvKp.  II. — No.  iidisappcand  ill-   luiiiulos. 
IV. — No.  2  no  lOMiill  —  wona  .ii-i'ius  to 

liav«'  beon  iii.jimd. 
VII. — No.  2(lis!ippt'iin(liii 'J   niiiiutrs. 


IX.— No.  2 

XL— No.  2 

XII.— No.  2 

XIII.— No.  2 

XIV.— No.  2 

XVI.— No.  2 

XVIII.— No.  2 

XIX.— No.  2 

XX.— No.  2 
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The  last  three  experiments,  XVIII,  XIX,  aud  XX,  were  made  under  a 

glass  cover,  so  that  the  motions  of  the  body  could  be  observed.  In  all 
cases  the  head  of  the  worm  would  be  projected  nearly  twice  the  length 
of  the  body  before  the  posterior  extremit}'  would  disapi)ear,  which  would 
give  the  actual  rapidity  about  twice  as  great  as  that  stated  above,  and 
when  the  body  was  little  less  than  half  exposed,  titillation  of  the  ex- 
posed extremity  would  cause  a  sudden  disappearance  of  the  worm.  The 
anterior  extremity  did  not  always  take  a  direct  course,  but  the  head 
would  often  be  extended  and  would  explore  in  several  directions  before 
the  contiguous  parts  of  the  worm  would  be  lu-ojected  forwards.  While 
in  motion  under  the  glass  the  diameter  of  the  worm  did  not  seem  more 
than  one-half  as  great  as  when  lying  free  on  the  surface,  and  wlien 
at  rest  under  the  glass,  it  was  longer  aud  more  slender  than  usual.  The 
head  was  projected  about  one-third  to  one  millimeter  at  each  forward 
movement,  of  which  from  20  to  30  were  made  in  a  minute.  If  a  com- 
parison may  be  drawn  between  the  motions  of  the  trichnia  and  the 
earth-worm  (and  no  doubt  under  normal  conditions  the  motion  of  the 
latter  is  much  more  rapid  than  the  above  figures  show,  for  a  worm  of 
two  or  three  times  their  length  will  often  disappear  in  an  instant  when 
exposed  in  hisnatilral  home),  as  the  anuulated  structure  of  the  trichina 
would  tempt  us  to  do,  then  the  latter,  whose  motions,  though  less  ex- 
tended, must  be  as  infiuitively  more  rapid,  with  a  diameter  a  little  over 
one-half  that  of  a  red-blood  corpuscle,  with  just  enough  lateral  press- 
ure from  the  surrounding  tissues  to  assist  his  progress,  has  only  to  pass 
through  the  space  of  little  more  than  two-thirds  of  a  millimeter  in  a 
minute  (0.7'""')  to  reach  the  remotest  part  of  the  bod}'  in  24  hours,  and 
it  does  not  seem  to  be  necessary  to  remark  that  when  the  i)resence  of 
the  larva?  in  the  muscles  is  noted  by  millions,  their  track  through  the 
blood-vessels  should  be  marked  by  the  presence  of  a  considerable  num- 
ber in  the  blood,  and  in  some  stage  of  progress  through  the  walls  of  the 
arteries,  if  that  were  their  natural  course. 

"The  embryos  in  the  developed  condition  before  birth,  measure  about 
10,a  in  lengtli,  and  from  5.C/y.  to  G,a  in  diameter.  As  long  as  the  embryo 
is  within  the  body  of  the  mother  it  will  be  difficult  to  understand  its 
organizations  completely.  It  api)ears  as  a  delicate  thread  of  a  tolerably 
uniformly  granular  appearance,  which  later  gives  ]>lace  to  one  more  trans- 
lucent. In  the  oldest  end)ryos  a  delicate  cuticula  and  an  axial  headed 
line  can  be  distinguished,  but  the  extremities  are  rounded  and  so  nearly 
alike  that  it  is  difficult  to  determine  Avliich  is  the  anterior.  In  the  intes- 
tine they  measure  about  0.1"""  in  length,  occasionally  0.07"'"',  with  a  di- 
ameter of  G//."     (0.08"'"'  to  0.12"'"'  in  length.     I'agenstecher.) 

"  Within  the  abdominal  {;avity  they  are  found  0.1'""'  to  0.12"""  or  even 
0.10°""  in  length,  and  in  one  case  as  high  as  0.18""",  while  the  diameter 
reaches  8/7..  I  scarcely  ever  have  seen  them  less  than  0.12"""  in  thennis- 
cles.  On  closer  examination  it  will  be  seen  that  the  diauu'ter  is  not  uni- 
form.   According  to  analogy,  with  the  full  grown  trichina  the  more 
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slender  extremity  should  be  called  (and  is  according  to  Pagenstecher) 
the  anterior.  But  it  will  be  seen  that  the  thicker  end  shows  the  explor- 
ing motion,  and  is  projected  in  locomotion.  It  is  more  rigid  than  the 
thinner  end,  and  when  encountering  other  bodies  becomes  pointed,  as  if 
to  penetrate  them. 

"The  rigid  condition  of  this  extremity  also  accords  with  the  position 
of  the  granular  axial  line  which  we  look  upon  as  the  primitive  trace  of 
the  alimentary  canal.  The  anterior  extremity  has  a 
uniform  clear  appearance,  only  modified  by  a  fine  thread 
of  chitin  which  is  continuous  with  the  cuticula,  and  forms 
the  first  api^earance  of  the  chitinous  lining  of  the  oval 
cavity  (Muudrohr).  In  the  posterior  extremity  it  is  be- 
lieved that  a  similar  but  shorter  and  more  delicate  thread 
may  be  observed  (Fig.  47,  Leuckart,  Untersuchuugen, 
&c.,  pp.  29-52,  Menscli.  Par.  ii,  3,  pp.  555-5C3).  Later, 
the  granular  axial  line  shows  a  division  into  two  parts 
by  histological  changes  in  the  elements.  The  anterior 
portion  represents  the  future  cell  body,  and  the  posterior 
the  stomach,  &c.  The  sexual  organs  cannot  as  yet  be  dis- 
tinguished. These  embryos  are  found  not  only  in  the 
abdominal  cavity,  but  also  in  the  pleural  cavity  and  peri- 
cardium, and  their  occurrence  is  so  constant  and  in  such 
numbers  tbat  these  cavities  may  be  considered  as  their 
normal  stations.  As  a  rule  they  are  found  most  plenti- 
ful in  the  abdominal  cavity,  and  this  is  in  complete  ac- 
cordance with  M'hat  might  be  supposed,  for  the  little  worms 
first  pass  from  the  intestines  to  the  surrouiuling  space,  and  subsecpiently 
migrate  to  the  adjoining  cavities.  The  manner  in  which  this  occurs  is 
indicated  by  the  anatomical  structure  of  the  diai)liragni.  It  is  through 
the  oj)enings  which  serve  for  the  passage  of  the  oesophagus  ami  the 
large  blood-vessels,  and  which  are  loosely  closed  by  the  surrounding 
connective  tissue.  As  the  embryos  leave  this  connective  tissue,  sooner 
or  later  will  they  be  found  in  the  i>lenral  cavity  or  pericardium,  or,  fol- 
lowing the  (esoi)hagn.s,  ])ass  through  the  thoracic  cavity  into  the  cervi- 
cal region,  where  I  have  often  found  them  free  in  the  loose  connective 
tissue  under  the  vertebral  column  and  <>ther  i)la(!es,  as  in  the  abdominal 
cavity.  It  is  very  probable  that  they  follow  the  loose  connective  tissue 
whi(;h,  in  the  muscular  system,  accompanies  the  vessels  and  nerves. 
The  duration  of  the  migratory  ])eriod  is  dinicnlt  to  determine,  but  it  is 
evident  that  the  i)i'(»gress  is  relatively  very  rapid,  as  embryos  are  found 
in  the  ])ericardium  and  ph'ural  cavity,  and  neighboring  muscles,  as  soon 
as  in  the  abdominal  cavity  (see  also  (Jerlach,  Die  Trichinen,  ]).  IS).  It 
terminates,  ac(!ording  to  the  almost  unanimous  oi)inion  of  experimenters, 
on  the  t)th  or  KUh  day  (Leuckart,  Meusch.  Par.  ii,  ;{,  p.  r)(iS). 

"The  si/.e  and  ai»pearance  of  the  embryos  remain  un(rhanged  during 
migration.    The  first  changes  are  observed  after  the  worms  have  reached 
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b,  the  same  worm 
further  increased  in 
size. 
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the  fasciculi  and  take  on  a  condition  of  rest.  That  it  is  the  fasciculus 
which  is  occupied  by  the  parasite  cannot  be  doubted  because  the  em- 
bryos are  occasionally  seen  in  libers,  otherwise  completely  intact  (Fi<j. 
48),  and  Ave  are  enabled  to  follow  step  by 
step  the  changes  which  they,  with  their  oc- 
cui)ants,  undergo,  until  the  latter  reach  their 
full  development  as  muscle  trichinai. 

"Tlw»    tvu-liiii'i    tlmvi    inr'ln«P*1     in     fliA    cm-     ri«- 48— Uii(linnj:<'d  muscle  ftlxr  <on- 

ine  riicnnia  tuus  mciosed  ni  Tue  sai-  ummn  a  leccutiy  amvi'd  eiubiyo 
colemuia  destroys  the  inner  parts  of  the  fas-  <Leuckart). 
ciculus,  not  only  in  its  immediate  vicinity  but  also  as  far  as  the  single 
fiber  can  be  traced,  sometimes  over  5"""  or  G""".  This  destruction  con- 
sists in  a  mori)hological  metanior- 
'  "\^    X)hosis  (similar  to  tliat  found  in 

.     ~ ''      theso  called  i)arenchyinatous  my- 
ositis) ;  the  fibrillar  substance  de- 
j^  ss  generates  to  a  fine  granular  detri- 
""~-^"  tus,  and   all    that  can  then   be 

Fig.  49 —Changed  fasciculus  showing  granwles,  nu-  distinguished  is  the  UlUjlci  (FigS. 
ilui.  and  voung  trichina;  (Leuckart).  ./^    -,  ^       i  •    i  i\  ■, 

49,  oO),  which  appearas  small  oval 
bladder-like  bodiesl0tol6,alongand4,'/.iiidiameter,  with  asharply  defined 
wall  and  with  a  sometimes  single  and  sometimes  double  solid  nucleolus. 
When  two  nucleoli  are  pres- 
ent they  are  generally  tbund  fe?^5^'  -  -  -  -  -  -^ 

at  the  extremities  of  the  nu- 
cleus, and  the  wall  will  be 
more  or  less  contracted  in 
the  middle;  there  can  be 
no   doubt  that  this  is  the 

.        .  .....         .  Fig.  50. — 'N'ormal  fa.'(cipulu9  with  chaniTPd  fasi'iculi,  containing 

bt^glUningOI  a  division  into       worms  in  diflerent  degrees  of  development,  on  either  side 
.  1    •        mi   •  (Lcuckart). 

two  new  nuclei.    This  ac- 
counts for  the  fact  that  the  nuclei  are  always  more  abundant  in  the  de- 
generated fasciculi  than  in  the  normal.     As  the  tianspareiicy  of  the 
fasciculus  is  intertered   with  by  this  change  in  its   substance,  it  ap- 
pears as  a  dark  threadlike  stripe.     The  changed  fasciculus  loses  its 


;iii  I  iimiiiifiiii^.'ii 
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Fig.  51. — Changed  and  normal  fasciculi.    The  noniuil  arc  cnutriu'ted  While  the  alt-cied  oiics  inojcct  on 
account  of  their  lack  of  elasticity  (Leuckart). 

contractility,  as  is  shown  when  the  bundle  is  divided ;  the  granular 
substance  then  projects  sometimes  to  the  extent  of  a  millimeter  (Fig. 
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51),  while  the  muscle  substance  is  contracted  nearly  with  the  sarco- 
lemina,  and  it  is  with  this  projection  (Leackart  says  later  that  the 
projection  is  caused  by  pressure)  that  muscle  trichiuas  are  sometimes 
carried  beyond  the  limits  of  the  sheath  and  are  then  said  to  be  free 
(Fig.  52).  I  have  found  free  trichinte  often,  but  they  were  not  developed 
beyond  their  embryonal  state,  and  they  are  not  found  as  often  as  those 
freed  by  chance  or  by  the  dissecting  needle.  When  it  is  seen  that  the 
fasciculus  is  changed,  not  only  in  the  immediate  neighborhood  of  the 
worm,  but  for  a  considerable  distance  beyond,  it  might  easily  be  con- 
cluded that  the  change  has  been  produced  by  the  progress  of  the  worm 
through  it,  and  this  is  the  opinion  of  many  observers.  Zenker  (Archiv. 
fiir  Patholog.  Anat.  Bnd.,  18,  p.  560)  says  that  it  consumes  the  contractile 

substance  of  the  fasciculus  (also  Ger- 
lach,  "Die  Trichinen,"  p.  18);  but  the 
contents  of  the  alimentary  canal  are 
fluid  and  probably  are  the  result  of  en- 
dosmosis  and  are  not  swallowed,  for  I 
believe  that  the  embryo  after  reaching 
_  ^  ,„    „   ,        ,        ,    f    •    1       •„  the  muscle  falls  iuto  a  condition  of  rest 

Firj.  52.— TJiicuaDgea  mwscle  fascirulus  with 
an  embryo  escaping  from  the  saicolemma  similar  tO  that  Of   a    ckrysalis,  aud  that 
(Leuckait).  *^  ' 

in  spite  of  his  motionless  condition  the 
whole  contents  of  the  fasciculus  degenerates,  partly  through  the  con- 
tinuity' of  the  contractile  substance  and  partly  through  the  continuation 
of  the  irritation.  When  the  infection  is  of  a  high  grade,  not  seldom  two 
or  even  three  trichinae  are  found  in  the  same  fasciculus ;  sometimes  the 
degree  of  development  is  so  unequal  that  the  younger  must  have  fouud 
his  home  in  an  already  degenerated  bundle  (Fig.  49).  The  occurrence 
of  degeneration  is  in  no  way  a  hindrance  to  a  new  migration. 

"  Simultaneously  with  the  degeneration  of  the  fasciculus  there  com- 
mences a  proliferation  of  small  cells  in  the  surrounding  connective  tissue, 
which  extends  over  the  whole  length  of  the  sheath,  and  in  some  cases  to 
the  neighboring  fasciculi.  According  to  Oolberg  the  nuclei  of  the  capil- 
lary vessels  also  partake  of  this  change  to  such  an  extent  that  the  dis- 
tribution of  the  inflammatory  products  (as  also  of  the  blood)  is  interfered 
with.  The  blood-vessels  theniselves  are  enlarged  and  elongated,  often 
taking  a  *'  cirsoid  "  appearance.  By  many  these  changes,  at  least  as  far 
as  the  contents  of  the  fasciculus  are  concerned,  are  supposed  to  bear  a 
direct  relation  to  the  activity  of  the  worm.  Zenker,  as  stated  above, 
thinks  that  Ww,  embryo  eats  its  way  through  the  fasciculus,  and  that  it 
is  possible  that  the  oval  corpuscles  (mnsch' nuclei)  may  be  masses  of  ex- 
crement {Kothhallcn).  This  is  on  the  supposition  tiiat  they  retain  their 
jin^vions  activity.  Tint  the  same  thing  occurs  here  as  with  the  cestoides 
and  other  lielminths;  after  reaciiing  their  future  resting  place  they  tall 
into  a  condition  of  repose  necessary  for  the  growth  of  tlie  body  and  fur- 
ther dif^'erentiation  of  the  organs.  The  only  motion  observable  after 
entrance  into  the  muscle  bundle  is  an  e\i)loratory  vibration  of  the  ante- 
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rior  extremity ;  but  this  is  soon  lost,  perhaps  before  the  above  changes  are 
completed.  Tlien  begins,  with  the  eiitriiiice  of  complete  rest,  sucli  a  rajtid 
growth  thatthe  worm  in  thecourseof  12-14{lays — about  three  weeks  after 
infection — becomes  a  fully  formed  and  matured  muscle  trichina.  The 
body  changes  its  form.  Wlnle  the  embryo  i)rior  to  migration  sliowed  a 
somewhat  slender  form  (1.20),  it  now  takes  on  a  mor«^  plump  appearance 
(Fig.  53).  In  trichinae  measuring  0.4"""  in  length  (Fig.  54),  such  as  are 
usually  met  in  fourteen  to  sixteen  days  after  infection,  tlie 
relative  thickness  is  nearly  double  (1.11),  in  the  largest 
part  of  the  body.  The  anterior  third,  however,  is  more 
slender  in  proportion  to  its  former  state,  and  diminishes 
in  size  to  its  extremity  similar  to  the  fully  developed  worm. 
The  posterior  end  also  begins  to  show  the  abrupt  rounding 
of  its  future  form.  Similar  changes  also  occur  in  the  in- 
ternal organs,  which  now  not  only  become  more  distinct 
than  before,  but  separate  into  oval  tube  (Munddarm),  cidl, 
body,  and  stomach  {Chylusmagen),  and  have  a  more  or 
less  complete  distinction  in  histological  character.  Espe- 
cially is  this  the  case  with  the  cell  body  whose  large  cells 
have  a  disk  shape,  Id/j.  in  breadth  and  1.5,a 
in  thickness),  and  are  ranged  one  above  the 
other  in  a  tolerably  regular  column.  The 
thin  chitin  tube  of  the  anterior  extremity, 
extending  through  the  cell  body  to  the  stom- 
ach, also  may  be  seen,  even  in  worms  meas- 
uring 0.3""".  The  primitive  sexual  gland  is 
seen  in  the  form  of  an  elongated  sac,  whose 
pointed  anterior  extremity  either  extends 
beyond  the  stomach,  as  in  females,  or  in  the 
male  bends  abruptly  backwards  The  open- 
ing into  the  rectum  is  first  seen  in  worms  of 
about  0.53"'"'.  The  oval  tube  has  a  propor- 
tionate length,  and  near  its  middle  shows 
distinctly  the  first  trace  of  the  nervous  sys- 
tem, which  in  the  form  of  an  oval  enlarge- 
ment is  distinguished  from  the  cylindrical 
mass. 

"  With  the  more  complete  differentiation 
of  the  internal  organs  is  connected  an  in- 
crease in  the  size  of  the  whole  body.  The  young  worm  increases  more 
in  length  than  in  breadth,  and  its  previous  plump  form  gives  place  to 
a  more  slender  appearance;  at  the  same  time  the  body  becomes  bent 
and  curved  until,  after  a^  more  considerable  increase  in  size,  it  finally 
assumes  an  irregul;*-  spiral  position.  In  the  larger  sarcolemma  sheaths 
the  coiling  commences  soonest,  when  the  worm  is  scarcely  40,/  in  length, 
but  is  more  or  less  retarded  when  they  are  narrower,  but  it  occurs  in 


^msM 


I 


IV 


FlO.  5  4.  — Mu.H(l(! 
tiicliiii;i  4"'"  iu 
lcii;ith  (Luuck- 
art). 
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tbe  narrowest  sheaths,  even  in  those  whose  lumen  scarcely  exceeds  the 
diameter  of  the  worm.  The  sheath  enlarges  around  the  trichina,  and 
this  occurs  in  the  largest  sheaths  as  well  as  in  the  narrow  ones.  It  is 
a])parently  due  to  the  outward  pressure  caused  by  the  worm.  The 
spindle  shape  of  the  tube  is  explained  by  the  elasticity  of  the  sarco- 
lemma,  which  has  now  lost  its  former  delicate  appearance.  This  increase 
in  size  stops  when  the  worm  comes  to  maturity,  i.  e.,  two,  to  two  and  one- 
half  weeks  after  the  worm  has  reached  the  muscular  tissue.  The  bright 
halo  surrounding  the  worm,  and  which  is  now  shar^dy  limited  by  the 
inclosing  muscle,  is  the  optical  expression  of  the  enlargement.  The  con- 
tents consist,  besides  the  worm,  of  the  above-described  granular  ma- 
terial, which  even  at  this  period  contains  numerous  muscle  nuclei  which 
are  paler  and  more  transparent  than  at  first. 

"  The  enlargements  of  the  sarcolemma  show  many  differences  in  form 

and  size,  sometimes  slender  and 
extended,  sometimes  short  and 
bulging;  in  one  the  end  abruptly 
truncated,  in  others  gradually 
passing  into  the  normal  size  of 
the  fasciculus.  As  a  rule,  the  di- 
ameter of  the  sheath  is  scarcely 
more  than  a  fourth  or  a  fifth  of 
the  length,  while  the  remains  of 
the  fasciculus  appears  as  an  ap- 
pendage fourtimesits length  (Fig. 
55).  I  have  distinguished  sex- 
ual differences  in  worms  measur- 
ing 0.41'""'  by  the  form  of  the 
genital  sac. 

"The  migrntion  of  the  trichiniie 
during  .tliis  time  has  not  tor  one 
moment  ceased,  and  they  may  be 
seen  in  all  stiiges  from  those  just 
arrive'd  in  the  tissues  to  tliose 
,,     ,     ,  ,     ■, ,  '''i'''','""' V'"''T  "it'asuring  0.7"""  in   lengtli   ;uul 

blv  alioiit    HcVfii   weeks   old,    riim|)letelv  develoiieil,  f'  '^ 

but  witlinulii  tract!  of  a  capsule  ;  HiMiiiliesliapetl  en-  ('Oini)leiel  V  COilcd.      Ju  tllCSt'  CJlseS 

largciueuts  of  sarcolemma  were  present  (Leiickart). 

tlic  sU'iidcr  end  is  more  closely 
coiled  than  the  posterior,  which  lies  in  the  periphery  of  the  coil. 

•'In  the  rabbit,  after  the  sixth  week,  1  have  found  no  living  trichinje 
in  llie  intestine,  and  only  a  few  in  the  fourth  and  liftli.  Fiedler  gives 
^i  <l!iys  and  Pagensteclier  5(;days  as  the  last  appearance  of  trieliiiKP  in 
the  intestine.  I  have  found  them  in  the  hog  in  llie  twelfth  week.  In 
the  Hedersleben  epidemic  intestinal  trichina'  were  found  in  the  sev«'n- 
teentli  week.'' 

JJefening  to  this  epidemic,  Colinlieim  (N'ircli.  Arch,  xxvi,  ISOO,  p.  IGl) 
says:    "The  later-found  tricliina."  showed  no  essential  difference  from 
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Flo.  55. — After  a  preparation  from  a  lim 

(luriim   the  irellersleben  epiilellli 
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those  found  earlier,  but  those  found  still  later,  besides  the  coiled  or  en- 
capsulated muscle  trichiuas  no  free  oues,or  only  those  very  much  disin- 
tegrated, could  be  found,"  aiul  thus  concludes  that  there  is  a  jx'riodicity 
in  their  birth  and  distribution.  Wagner  (Arch,  der  Ileilkundc  II,  1804) 
found  no  intestinal  trichime  in  two  cases,  one  of  which  died  on  the 
twenty-third,  the  other  on  the  twenty-sixth,  day  after  infection.  Dr. 
Bergen  {L  c.)  found  encysted  and  free  trichime  about  the  fourth  week. 
Vogel  believes  that  the  trichina',  die  after  exhausting  their  stock  of 
eggs,  and  also  seems  to  think  that  they  belong  to  the  class  of  animals 
that  lay  their  eggs  but  once.  But  this  is  easily  disproved  by  finding  old 
worms  with  eggs  and  somewhat  shrunken  ovaries.  Kiiimer  (Deutsche 
Klinik  30,  31,  1872)  found  trichime  free  after  the  seventh  week  after  in- 
fection; they  lay  more  between  than  within  the  fasciculi,  with  here  and 
there  a  trace  of  a  capsule — and  part  of  them  were  not  mature — presuma- 
bly of  a  later  infection. 

"  In  the  fifth  week,  or  as  late  as  the  sixth,  after  infection  the  trichina 
lies  in  the  above-mentioned  tubular  sheath,  which,  on  account  of  the 
presence  of  the  parasite,  has  become  spindle-shaped,  and  has  a  double 
contour.  Besides  the  parasite,  the  contents  consist  of  a  granular  mass, 
■with  the  oval  muscle  nuclei.  Sometimes  the  enlargement  is  long  and 
slender,  gradu- 
ally lessening  to 
the  original  size 
ofthefascicub,or 
it  may  be  short 
and  thick.    The 

«v  T.  o  1,  n  1  .1  T.    onl-1      •^"^"'-  ^*'- — Spindle-shaped  tube  before  encapsulation  commi-uces  (Louckart). 

g  r  a  n  u  1  ci  r  su  u- 

Stance  may  fill  the  whole  space  (Fig.  56),  or  in  other  cases  the  enlarge- 
ment, with  a  well-detiued  constriction  near  either  end,  has  only  scat- 
tered masses  throughout  the  tube.  I  believe  this  constriction  to  be  the 
first  trace  of  the  capsule,  and  that  it  consists  of  a  deposit  of  a  clear  sub- 


^gPlgn^y,^,;^^  ^..^y.^ 


Flfi.  57. —  First  trace  of  capsule. 

stance  in  the  inside  of  the  sheath  in  the  form  of  a  ring  at  the  capsule 
(Fig.  i">7),  and  the  later  capsule  of  the  muscle  trichina  is  produced  by 
a  peripheral  consolidation  of  the  contents  of  the  changed  sarcolenuna 
sheath.  This  opinion  is  further  strenglhened"  (see  deseriptioii  of  mji- 
tured  cai)sule  in  the  lirst  i>art  of  this  section)  "by  isolation  and  treat- 
ment of  older  cysts  with  caustic  potash,  when  a  line  of  the  same  sub- 
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stance  (cliitin?)  can  be  traced  from  one  pole,  around  the  iieripbery  of  the 
sheath,  to  the  other. 

"After  seventeen  weeks  the  trichinae  lie  in  a  clear  space,  0.4  to  0.5"™ 
long,  inclosed  at  the  extremities  and  having  a  clearly  defined  outline. 
The  tubular  portion  of  the  sheath  disappears,  and  in  its  place  is  seen 
only  a  line  of  connective  tissue,  rich  in  granules,  abutting  against  the 
end  of  the  connective  tissue  inclosure.  But  without  a  knowledge  of  the 
previous  condition  nothing  abnormal  would  be  sus])ected.  The  capsule, 
by  proper  and  careful  treatment  with  alkalies  or  acetic  acid  could  be 
turned  out  of  its  sheath.  These  capsules  are  still  thin,  and  sometimes 
of  so  little  firmness  that  they  may  be  bursted  with  slight  pressure. 
Their  walls  consist  of  a  clear,  structureless,  stratified  membrane,  with 


riG.  58. — Capsule  formation  showing  laiuination  at  extremities  (Louckart). 

numerous  molecular  granules  similar  to,  but  in  less  number  than,  those 
found  among  the  nuclei  in  the  contained  space.  The  proportion  of  the 
length  to  the  thickness  is,  as  a  rule,  4 : 3,  although  there  are  shorter  cap- 
sules of  a  more  bulging  form,  and  they  may  even  be  spherical  (Figs. 
.9-11).  Their  length  is  about  0.4'""'."  (Davaine  {op  eit.,  p.  735),  quoting 
Bristowe  and  Rainey,  says  that  the  cyst  is  simple  and  the  product  of 

secretion  of  the  worm.  The  walls 
are  distinctly  laminated,  but  the 
lamination  is  not  sufficiently  uni- 
form to  warrant  the  assertion  that 
tliere  are  two  walls.  Generally 
the  layers  are  partly  separated, 
and  the  spaces  are  filled   with 

Fk;.  59.— Enpapsiilatod  trichina  showing  sarcolemnia  grauuhu'  Iliattcr). 

sheath  anil  cull  proliferation  (Leiickart).  „,.      ,         .        ..        •  t    ,•       ^ 

The  lamination  is  more  distinct 
at  the  extremities,  where  the  wall  is  thickest  and  more  condensed,  espe- 
cially in  the  citron-slmped  cysts,  whose  tap  like,  ])rojecting  ends  are 
(•oin])lctely  solidified,  so  that  the  contained  space  has  a  simple  oval  form 
(Fig.  58).  The  contained  worm  (three  months  after  infection)  is  com- 
pletely grown,  but  the  granular  body  of  Farre  cannot  as  yet  be  seen. 
(See,  also,  Mg.  (;;?.) 

"The  sniTounding  sarcolemnia  still  retains  its  former  ai)i>earance,  and 
is  about  1/jL  thick  over  the  lateral  walls  of  tlie  cyst,  but  i)roJect8  beyond 
the  ends,  sometimes  in  a  lengthened  tij*  (Fig.  50),  or  may  be  more  open, 
and  shorter,  ;is  in  Fig.  rtH.  Tlu'  latter  is  tlu^  most  usual  form.  The 
ends  ai)]»ear  as  if  cut  off,  but  in  many  cases  they  can  be  traced  for  some 
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-■Network   of   cnpillnry  l)loo(l-vos8cls  surrounding 
sarcoleninia  sheath  (Pagcustecher). 


distance  as  delicate,  pale  tubes,  apparently  the  remains  of  the  ori;;inal 
appendages.  As  a  rule,  these  can  be  followed  oidy  a  short  distance 
from  the  capsule  (Fig.  58).  Sometimes  they  are  very  irregularly  ser- 
pentine or  coiled. 

"After  fifteen  weeks  the  side  walls  of  the  capsule  have  a  thickness 
of  about  20//..  The  inner  sur- 
face of  the  capsule  presents, 
in  many  cases,  the  appear- 
ance as  if  lined  with  pave- 
ment epithelium,  occasioned 
by  the  presence  of  numer- 
ous muscle  nuclei  which  are 
closely  pressed  against  the  fig 
wall,  some  of  which  also  seem 
to  be  inclosed  in  its  substance.  After  injection,  the  connective  tissue 
envelope  shows  a  rich  network  of  capillary  blood-vessels  (Fig.  GO)  de- 
scribed by  Luschka,  and  which,  according  to  Colberg's  investigation, 
proceeds  from  the  small  proliferative  cell  seen  in  the  commencement  of 
the  new  formative  connective  tissue,  &c.  Each  pole  has  an  independent 
vascular  system  with  afferent  and  efferent  vessels,  which  connect  with 
the  muscle  capillaries"  (Leuckart,  Untersuchungen,  &c.,  and  Meuschl. 
Parasiten,  ii,  3). 

CALCIFICATION  OF   THE   CAPSULE. 

Fiirstenberg  saw  the  beginning  of  calcification  in  a  rabbit  eighteen 
months  after  feeding.  Pagenstecher  (o/;.  cit.,  p.  1)0)  gives  eighty  days 
for  the  first  appearance  of  calcareous  concretions  in  the  rabbit,  and  al- 
though it  has  been  denied  by  Ilaubner  that  calcification  occurred  in  the  hog 
(see Pagenstecher,  oj).  cit.,  p.  0,)  he  saw  traces  after  one  hundred  days. 
[The  first  case  in  which  trichina'  were  observed  in  the  hog  (Prof.  Leidy,  I. 
c.)  contained  calcified  capsules.  Dr.  Midler  (Virch.  Arch.,  1800,  p.  253) 
found  degenerated  capsules  in  the  hog.  Delpech  (o/>.  cit.,  p.  72)  reports, 
on  the  authority  of  Dr.  P.  Niemeyer,  the  occurren(;e  of  calcified  trichiuje 
capsules  in  the  muscles  of  a  hog  confiscated  in  Xeustadt  in  INIagdeburg. 
Leuckart  saw  (Untersuchungen,  &:c.,p.  07)  traces  of  calcification  in  a  hog 
five  months  after  infection.  See,  also,  reference  from  Xathusius  Ann.  d. 
Landwirthschaft  in  den  konigl.  preuss.  Staaten,  1805,  Jahrgang,  23,  p. 
50.]  Fiedler  saw  punctiform  calcareous  deposits  in  17-18  months.  Vo- 
gel  found  concretion.s  in  a  dog  after  five  mouths.  Friedrich  (D(Mitsche 
Arch,  fiir  klin.  Med.,  lUl.  ix,  ]).  454)  saw  capsules  with  commencing  calci- 
fications on  the  one  hundred  and  first  day.  Warfwinge  (Svenska  Liikare 
Sallsk.  F()rf.,  p.  182)  saw  signs  of  calcifications  after  six  weeks,  and  E. 
Wagner  (Arch,  des  Ileilkuiide  ii,  1S04,)  in  two  cases,  after  twenty-three 
and  twenty  six  days,  respectively,  claims  to  have  seen  trichina'  encapsu- 
lated and  partly  calcified,  (rerlach  (DieTrichinen,  Hanover,  1873,  p.  4) 
saw  trichinae  cai)sules  thirtecu  and  a  half  years  old  in  different  degrees 
S.  Ex.  9 4 
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of  calcification ;  some  were  completely  opaque,  some  partly  transparent, 
and  others  having-  the  deposit  only  at  the  poles,  and  says  that  it  is  an 
error  to  pretend  that  calcification  occurs  before  the  eighteenth  month. 
Damman  (Deutsch.  Zeitschrift,  Bd.  3,  1876,  p.  92)  found  capsules  uncal- 
eified  eleven  and  one-fourth  years  after  feeding. 

The  process  of  calcification,  according  to  Leuckart  {I.  c),  is  as  follows: 


Fig.  61. 


Fig.  62. 


Fig.  61. — Commencing  calcification,  deposit  seen  oily  at  one  extremity  of  the  capsule  (Leuckart). 
Fig.  62.— Progressing  deposit  of  calcareous  granules  now  forming  a  watcliglas  disk  (Leuckart). 

"There  is  seen  beginning  at  either  pole  of  the  capsule  a  more  or  less 
flask-shaped  or  spread  out  accumulation  of  minute  calcareous  granules, 
which  may  remain  isolated  for  some  time  or  soon  become  a  homoge- 
neous mass,  having  the  form  of  a  disk  and  lying-  between  the  layers  of 
the  capsular  wall.  Sometimes,  as  in  Fig.  Gl,  this  process  takes  place 
at  one  pole  only.  In  all  cases  its  margin  is  well  developed,  and  from  its 
different  refracting  i)ower  is  readily  distinguished  from  the  surrounding 
mass.  In  a  hog  killed  six  and  a  half  months  after  feeding  [with  trichi- 
nosed  meat],  I  saw  capsules  in  which  there  was  not  a  trace  of  calcifica- 
tion ;  others  were  found  as  above,  but  in  the  greater  number  there  was 
an  irregular  concretion  which  sometimes,  with  the  adjoining  uncalcified 
layer  of  the  capsule  wall,  projected  like  a  hump  (buckelformig)  into  the 
cavity.  These  occurred  mostly  in  the  citron-slia])ed  capsules,  but  in 
those  more  nearlj^  globular  the  disks  were  more  the  shape  of  a  watch 
glass  (Fig.  62).  I  found  the  first  trace  of  fat  globules  in  this  case.  I 
cannot  tell  when  the  ])rocess  is  comi)leted,  but  probably  after  fifteen  or 
sixteen  months  more.  In  hogs  this  i)rocess  commences  after  six  months 
in  most  cases.  Fiedler  says  the  seventh  and  eighth,  and  Pagenstecher 
the  eighteentli,  month.  Nevertheless,  there  is  great  variety  and  irreg- 
ularity, ])erhaps  due  to  idlo.syncrasies.  Sometimes  cai)sules  will  bo 
found  without  a  trace  of  calcification  in  bodies,  when  the  rest  are  com- 
pletely calcified.  The  process  <loes  not  stop  with  the  calcification  of  the 
original  capsule;  the  latter  becomes  thicker  at  the  expense  of  its  con- 
tents, and  after  a  long  time  the  worm  it.self  may  be  changed  (Leuckart, 
Untersncli.,  »l>cc.), 

(lerlach  (Die  Trichinen,  ITanover,  1873,  p.  22,)  says: 
"Tlie  .stiige  of  cnpsnh'  formiition  lu'gins  in  the  tliird  :ind  ends  in  the 
eighteenth  month  atter  feeding  witii  tricliinosed  me:it.  At  first,  after  the 
ca])sule  is  com]>leted,  there  occurs  a  slirinking  which  hists  two  months, 
the  <'ji|)snle  becoiniiig  somewhat  thicker  and  ronn(bM-,  alter  whicli  it  re- 
mains unchanged  lor  lour  or  five  months,     lu  about  six  months,  some- 


REPORT    ON   TRICHINA    AND    TRICHINOSIS. 


51 


times  sooner,  groups  of  fat  globules  are  seen  in  the  vicinity  of  the  poles; 
after  twelve  to  fifteen  months  the  fat  globules  appear  in  the  capsular 
walls.  *  *  *  The  stage  of  calcification,  beginning  in  tlie'eighteenth 
month,  in  some  capsules  appears  quite  distinct  in  tlie  second  year.  In 
the  early  months  of  the  third  year  a  few  capsules  are  nearly  oi)aque, 
and  can  be  seen  by  the  naked  eye  as  small  bright  points  about  the  size 
of  a  pin's  head  in  the  surrounding  muscle." 

RECAPITULATION  OF   PROGRESS  AND  DEVELOPMENT   OF  TRICHINA. — 

GERLACH. 

"  Tenth  day. — Com])letely  developed  intestinal  trichinae  and  a  few 
embryos  migrating  towards  the  nuiscles. 

"  Twentieth  day. — Muscle  trichina?  about  one-half  their  usual  size ; 
some  embryos,  none  capable  of  development  to 
muscle  trichimie. 

"  Fourth  week. — Oldest  and  most  of  the  tri- 
china?  fully  developed ;  traces  of  capsules ;  high 
grade  of  myositis. 

*'  Sixth  week. — Sheaths  begin  to  close  up  bj' 
condensation  of  nuclei  against  the  wall,  and  from 
thence  they  project  towards  the  middle  forming 
an  arch  at  the  end  (Fig.  03  a  a) ;  some  trichina; 
in  open  sheaths  as  in  fourth  week. 

"  Second  month. — Capsules  fully  formed ;  some 
as  in  sixth  week. 

"Third  month. — All  the  cai^sules  are  fully 
formed ;  inflammatory,  process  is  ended ;  sur- 
rounding muscle  regains  its  normal  appearance; 
finely  granular  substance  at  the  poles. 

"  Ninth  month. — The  capsules  become  shorter 
and  more  round ;  greater  or  less  number  of  fat 
globules  are  found  particularly  at  the  ends  of  the 
capsules,  but  they  are  absent  in  some  cases. 

"  One  to  one  and  a  half  years. — Fat  globules 
in  the  capsules  and  outside,  especially  at  the 
poles;  traces  of  calcification. 

"After  one  and  one  half  vears  commencing, 
and  after  two  years  distinct,  calcification,  but  not 
in  all  capsules." 

According  to  Bristowe  and  Rainey,  quoted  by  Davaine  (oj).  cit.,  ]>.  7;50), 
the  callectious  of  fat  are  composed  of  vesicles  similar  to  nornud  adipose 
tissue.  The  vesicles  are  polyhedric  from  compression  and  contain  a 
transparent  liquid,  soluble  in  ether,  wliicli  runs  in  oily  globules  when 
the  vesicle  is  broken.  This  fat  is  distinguished  iVom  that  of  normal 
parts,  in  that  it  contains  fine  acicular  crystals  in  the  center  of  the  vesii-les, 
probably  consisting  of  stearin,  and  also  that  some  of  the  vesicles  show 
signs  of  vacuolation  and  division. 


Fir..  G3.  — rrcparation  from  nms- 
elo  of  rubliit  thirty  two  (lavs 
alter  f'ci'tliiii;.  Tlio  spiudlo- 
fonii  ri'Us  (6)  conilcnaiiij;  on 
IIh"  iiisidi'  of  till'  sarcolriiiiuA 
slicatli,  and  foriiiin<;  nrclics  a 
rtiit  till"  oxtri'Uiilii's  ((ItTluch). 
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"  Sometimes  (Leiickart,  Menschl.  Par.  ii,  3,  p.  575)  the  connective  tissfle 
surrounding  the  cyst  graduall^^  becomes  developed  to  considerable  ex- 
tent— so  tliat  it  may  be  truly  said  that  the  trichina  lias  a  connective 
tissue  covering — wbicli  often  increases  to  such  a  degree  that  the  cajjsule 
may  appear  as  large  as  a  millimeter  in  diameter,  and  may  be  seen  with 
the  naked  eye.  In  these  cases  I  have  found  the  contained  worm  dead, 
and  no  doubt  this  bears  a  casual  relation  to  the  unusual  connect- 
ive tissue  development,  and  the  latter  may  thus  be  considered  a  path- 
ological process.  It  is  i)robable  that  these  changes — the  gTcater  number 
at  least — are  the  consequence  of  an  unusual  severity  of  the  myositis  due 
to  individual  peculiarities.  It  generally  occurs  early  in  the  disease,  and 
then  the  cysts  proper  fail  to  aj^pear  or  are  only  incomiiletely  developed. 

Instead  of  the  cyst  the  fibrous  sheath 
incloses  only  a  clear  space  with  a  more 
or  less  defined  outline  containing  the 
usual  granular  substance  and  the  dead 
worm  (Fig.  G-i).  In  recent  cases  the 
worm  distinctly  shows  the  form  and 


Fig.  64. 


Fio.  65. 


Fio.  04.  — Pntholngically  clianged  trichina?  capsulos  with  thicktiiiMl  connective  tissue  envelope  and 
dead  WDima  (Lcuck.ait). 
Fl<i.  C5. — Euciipsulatcd  ciiU'ai'foiis  concretions,  the  remains  of  dead  triiliiuic  (Lcuckart). 


eharactcri.stics  of  llie  mnsclc  trichinM',  only  lh:it  the  body  is  more  or 
less  .shiiinkcii  and  as.sunics  either  wholly  or  partially  a  homogeneous, 
glittering  appearance;  llicy  are  ap|)arently  undergoing  a  fatty  meta- 
morphosis, wliich  ai)p('ars  later,  as  <loes  also  a  <lei)osit  of  lime  salts. 
Tlie  body  becoiiu's  liaid,  triable,  and  sliattei'ed,  and  breaks  lUMler  the 
glass  cover  and  even  by  the  muscular  pn'ssure.  so  tliat  the  growing 
conne<tive  tissue  capside  is  intimately  mixed  with  it.  Capsules  are  also 
sometinies  found  which,  instead  of  a  woi-m,  contain  only  irregular, 
generally  angular,  calcareous  concretions  (Fig.  (J5).     These  concretions 
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are  probably  the  remains  of  cysts,  as  open  spaces  and  even  distinct  tri- 
cbiniB  may  be  seen  in  them.  This  calcareous  deposit  does  not  occur 
exclusively  in  the  degenerated  capsules,  as  it  may  occasionally  be  seen 
in  normal  cysts  after  ten  years,  but  only  alter  the  cyst  itself  is  com- 
pletely calcified.  In  such  cases  the  worm  retains  its  characteristic  form, 
although  here  it  occasionally  happens  that  instead  of  the  worm  there 
may  be  seen  a  number  of  sharp-cornered  fragments,  or  one  or  several 
amori)hous  concretions  of  different  sizes  (Figs.  (J(),  07,  08,  (>{)).  So'me- 
times  even  empty  cysts  may  be  found  in  which  the  dead  worm,  instead 
of  becoming  calcified,  has  been  absorbed.  This  last  circumstance  shows 
the  possibility  that  the  trichini^  may  occasionally  be  absorbed  during 
the  excessive  development  of  connective  tissue,  which  oi)iniou  is  sup- 
ported by  the  result  of  the  examination  of  a  rabbit  sent  to  me."  (L. 
Menschl.  Par.  li,  3,  p.  578.) 


Fig.  66. 


FlCi.  68. 


Fig.  69. 


Fig.  66. — (Briatowo  .nnd  R.iinoy)  a.  ovst,  containinjj  a  worm,  c,  vory  much  altcroil  and  roiiiinencinjr  to 
break  into  frajimcnt.s :  in  simui  placos  tlie  wor.m  is  i-nipty  and  tlattcni'd,  .sonu>  place.s  tilled  with  ealca- 
roous  {{lanules,  and  the  anterior  jwrtiou  c'  is  swollen  with  a  rclrat'tive  calcareous  depo.sit  (Uavaiue). 

Flc.  07. — (nri.stoweand  Kainoy)  only  the  anRular  frafimpnt.-^  of  tho  worm  are  seen  (Leucknrt). 

Fig.  68.— (Iiristowe  and  Kainey)  ^J"  cyst  invaded  externally  and  internally  by  fat  vessels.  The 
■worm  ha.Hdi.sai)]teared  (l)avaiiie). 

Fig.  6!>. — (TJristowo  and  Kaiuey)  the  cyst  has  almost  completely  tli.sappeared  under  the  nia.ss  of  fat 
globules  (Davaiiie). 

The  question  as  to  the  acid  of  the  calcareous  salts  deposited  is  thus 
treated  by  Davaiiie  (o/>.  cif.,  ]>.  737,  Note  <i). 

"Acconliiig  to  Kiicheiimeister  the  granules  are  compo.sod  of  calcic 
carbonate  and  an  organic  substance.  Chlorhythit;  acid  disst.lves  the 
salt  and  renders  the  i)reseiice  of  the  carbonate  apparent  by  the  evt)lu- 
tiou  of  bubbles  of  gas.     The  ellervesceuce  obser\  ed  by  Kiicheiimeister 
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does  not  coiue  from  tlic  granules  contained  in  the  w  alls  but  from  the 
calcic  carbonate,  which  is  sometimes  found  free  in  the  cavity  of  the 
cyst,  for  M.  Bristowe  says  positively  that  the  earthy  jjranules  of  the 
walls  are  dissolved  without  effervescence ;  at  least,  they  resist  the 
action  of  acetic  acid.  However,  the  absence  of  effervescence  and  the 
preservation  of  the  form  of  the  body  observed  are  not  at  all  absolute 
characteristics  of  the  non-existence  of  calcic  carbonate.  I  have  shown, 
in  Iny  Recherches  siir  la  generation  des  huttres  (1852),  that  the  calcic 
carbonate  in  a  minute  quantity  cannot  produce  an  effervescence  by  the 
action  of  an  acid;  the  carbonic  acid  gas  is  dissolved  in  the  surrounding 
liquid  as  soon  as  it  becomes  free.  In  this  case,  while  an  insoluble 
organic  substance  iireserves  the  form  of  the  body  under  observation,  it 
might  be  thought  that  this  lime  salt  did  not  occur;  but  the  presence 
of  a  carbonate  may  be  recognized  by  treating  with  concentrated  acid 
after  the  substance  has  been  thoroughly  dried,  or,  better  still,  by  treat- 
ing in  water  previously  saturated  with  carbonic  acid  gas." 

Leuckart  says  that  there  is  a  development  of  gas  on  the  addition  of 
an  acid.  (Menschl.  Parasiten,  ii,  3,  p.  53i>.)  Gerlach  (Die  Trichinen,  i). 
20)  says:  "1  have  never  seen  air-bubbles  appear  on  treating  the  gran- 
ides  with  chlorhydric  acid  under  the  microscope.  They  therefore  can- 
not be  formed  from  the  carbonate,  but  more  probably  consist  of  the 
phosphate."  Pagenstecher  {op.  cit.,  \).  9G)  says:  "The  nature  of  this 
substance  was  clear  from  the  production  of  gas  bubbles  on  the  addi- 
tion of  acids."  Scoutetten  {op.  cit,  p.  31)  says:  "The  material  which 
forms  these  deposits  is  soluble  in  chlorhydric  acid  with  the  evolution 
of  gas." 

Section  C— OPvIGIN  AND  DISTRIBUTION. 

In  general,  the  question  of  the  origin  of  trichina?  is  i)erhaps  of  more 
importance  in  a  scicntitic  than  in  a  medical  or  commercial  jjoint  of  view, 
although  it  is  in  relation  to  the  latter  that  I  have  attempted  to  obtain 
information. 

Several  theories  have  been  advan(!ed  on  this  subject:  lirst,  in  regard 
to  the  original  ''hosts"  or  bearers;  second,  in  regard  to  thi'  country  from 
which  they  originally  spread;  and,  third,  the  means  of  distril)ution. 
The  vegtitablc  (Delpech,  op.  cif.,  j).  47)  as  well  as  the  animal  kingdom 
has  been  searched  lor  a  clue  to  the  lirst  (jnestion.  Schacht  observed 
what  he  thought  were  trieliina',  in  the  capsules  found  on  tlu'  radii'cls  of 
lii(!  sugar  beet,  but  Vircliow  (\irch.  Arch.,  IU\.  .'U,  ]>.  .>."»())  has  demon- 
Htrated  that  they  are  not  trieliina!.  This  has  been  eonlirmed  l)y  Iviihii, 
and  also  later  by  Stein,  who  "has  so  exactly  studied  the  animals  found 
on  the  beet  that  all  thought  of  any  relation  whatever  must  be  aban- 
doned. However,  the  beets  diseased  l>y  beeoiiiing  the  home  of  the 
worm  an^  often  tlu^  cause  of  epidemics  in  cattle  fed  on  them."  (Steim- 
graphischer  IJerieht  d.  Verh.  ii.  d.  Triehinenfrage,  «S:('.,  Berlin,  18GG.) 
See,  also,  Virchow  (Lehre  von  deu  Trichinen,  «S:c.,  p.  o7.) 
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It  is  now  generally  Jidmitted  that  tbe  nuiscle  trichina  is  found  only 
in  the  muscles  of  the  warm-blooded  animals,  and  is  mostly  limited  to 
the  carnivora. 

Their  occurrence  or  propagation  in  the  cold-blooded  vertebrates  is 
denied  by  Cobbold  (Remarks  on  Dr.  Elondenen's  paper  on  "Trichina'  in 
Fish,"  London  Lancet,  November  10,  1878;  see  Cobbold,  /.  c).  Colin 
(Comi)t.  Ilend.,  Ixvi,  1867,  p.  31)  infected  animals  with  the  dejections  of 
fish  and  reptiles  to  which  he  had  previously  fed  trichinous  meat,  and 
which  could  not  themselves  be  infected.  Gonjon  ( Journ.  de  I'anat.  et  de 
la  phys.,  etc.,  1867,  No.  5,  p.  529)  gives  an  account  of  the  trichinization 
of  a  salamander — whose  body  was  maintained  at  ateniperatureof  oOoC. — 
which  Leuckart  (^Menschl.  Parasit.,  II,  3,  p.  513,)  says,  "this  animal  prob- 
ably contained  a  trichosomum,  which  is  very  similar  to  the  trichina. 
Meissuer  says  (Sch.  Jbr.,  138,  p.  110),  "intestinal  trichina^  do  not  dtvvelop 
in  cold-blooded  animals."  The  occurrence  of  trichinie  in  fowls  is  also  de- 
nied by  Leuckart  {I.  c.  and  Untersuch.,  p.  74).  Dr.  Bryant  (Richmond  and 
Louisville  Med.  Journal,  1865)  found  entozoa  in  a  hen,  which  appeared 
like  the  trichinte  found  in  human  muscle.  Bakody  (Zeitschrift  fur  wis- 
sensch.  Zoologie)  said  he  had  seen  trichinae  in  the  hen,  but  Gerstacher 
(Virch.  Arch.,  xxxvi,  p.  435)  examined  specimens  sent  to  Professor  Vir- 
chow  and  said  they  were  the  trichina  offinis.  Yogel  (Path.  Anat.,  etc., 
Leipzig,  1845)  reports  having  found  trichina^  in  the  mole;  also  Ilerbst  [oj). 
cit.,  No.  12,  p.  183).  On  this  subject  Scoutetten  (p.  43,  op.  cit.)  says:  "  Vir- 
chow  and  Fiedler  tried  in  vain  to  find  trichinae  in  the  mole.  They  found 
worms,  but  these  when  fed  to  hogs  did  not  infect  the  aninuils.  Tlic  results 
of  those  experimenters  who  claim  to  have  found  trichinae  in  moles  are 
doubtful."  Delpech  says  {op.  cit.,  p.  47)  "  The  larva»  of  flies  cannot  serve 
for  the  transmission  of  trichina}.  *  *  *  I  eliminate  also  the  mole,  of 
which  the  parasites  are  found  in  the  brain  as  well  as  in  the  nuiscles, 
and,  as  has  been  determined  by  Kiihn,  differ  zoologically  from  the 
trichina  as  found  in  man  and  in  the  hog."  Leuckart  says  (Untersuch- 
ungen,  &c.,  note  (t),  p.  31),  "What  has  occasionally  been  rei)resented 
as  trichina  affinis  is  either  identical  with  the  trichina  spiralis  (as  those 
found  by  Leidy  in  the  hog)  or  is  not  a  trichina  at  all.  The  genuine 
name  'trichina'  has  occasionally  been  ai)])lied  to  the  larval  condition  of 
different  nematodes.  The  trichina  of  the  mole,  for  example,  is  an  ascaris; 
that  of  the  larv*  of  insects  is  a  spiroptcra.^''  (iSee,  also,  Leuckart, 
Menschl.  Parasiten,  11,  3,  p.  513,  and  Davaine,  op.  cit.,  xcix.) 

In  regard  to  the  nomenclature  of  the  trichina  found  by  Professor 
Leidy  in  the  muscles  of  the  liog,  he  writes,  .May  7,  1880: 

"Diesing,  Systema  Ilelminthum,  ii,  114, 1851,  refers  to  my  notice  of  the 
above  from  the  Ann  •S:  Mag,  Nat.  Ilist.,  1847,  35S,  and  refers  Uie  worm 
to  another  species  with  the  name  trichina  alJinis.  I'rom  the  high  au- 
tiiority  of  Diesing,  1  accepted  tliis  (h'cision  in  Proc.  Ac.  Nat.  Sc.,  18.'»(l, 
48.  It  was,  however,  a  mistake,  as  there  can  be  no  (juestion  at  present 
that  the  parasite  of  the  pork  was  the  trichina  spiralis.^'' 
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Cobbold  {op.  cit.,  p.  157)  says: 

"Certain  nematodes  found  in  earth-worms  have  been  described  as 
trichimiB,  and  consequently  pigs,  hedge-hogs,  and  were  said  to  become 
trichinosed  through  eating  these  annelids.  The  minute  flesh-worms,  de- 
scribed by  Bowman,  from  the  muscle  of  the  eel  are  not  true  trichinae  any 
more  than  the  somewhat  similar  parasites  which  Eberth  found  infest- 
ing the  muscles  of  the  frog.  The  same  may  be  said  of  Dr.  Salisbury's 
'urinary'  trichinne  (T.  cystica),  which  are  the  larvic  of  Filaria  Bancrofti 
(Fig.  88)."     (See  also  Cobbold,  op.  cit.,  p,  180;  Delpech,  op.  cit.,  p.  53.) 

"  Important  errors  in  connection  with  the  subject  of  trichinosis  have 
been  committed  by  the  most  competent  men.  These  errors  consist  in 
confounding  animals  of  essentially  different  species  with  tricbin*.  The 
parasites  of  the  earth-worm,  mole,  and  the  worms  found  on  the  beet 
have* been  sufficiently  studiedl  Thus  far  none  of  these  animals  found 
otherwise  than  in  the  striated  muscular  fiber  can  be  compared  zoolog- 
ically with  the  trichina,  although  resemblances  more  or  less  close  might 
have  deceived  the  first  observers.  This  observation  will  apply  to  the 
parasite  found  several  times  in  the  Trito  cristatus  after  ingesting  trichi- 
nosed meat.  Legros,  quoted  by  Rodet,  considered  them  as  trichinae. 
Pagenstecher  has  demonstrated  that  they  are  anguillules,  and  that  he 
has  met  them  as  often  in  animals  that  have  not  ingested  tricliinosed 
meat  as  in  those  to  whom  it  has  been  fed.  Dr.  Merlaud  de  Chaille 
(Bull,  de  I'Acad.  de  Medicine,  18(JG,  t.  xxxi,  \).  485)  tried  to  show,  con- 
trary to  the  assertion  of  Virchow  and  of  those  authors  who  deny  the 
presence  of  trichintB  in  the  herbivora,  that  the  sheep  contains  them  in 
large  numbers.  The  cysts  vary  in  size  from  that  of  a  small  hazel-nut 
to  that  of  a  pigeon's  G,g'^,  and,  as  he  gave  no  description  of  the  worm, 
I  believe  that  they  contain  young  strongyles  [strongylus  Jilaria).  Also, 
Professor  Tigri,  in  the  same  journal  (p.  533),  tries  to  prove  the  similarity 
of  the  same  nematode  with  the  trichina.  I  have  determined  the  ditfer- 
ence  between  the  two  in  specimens  shown  nie  by  Dr.  Cornil.  In  the 
case  where  Lebert  (Gazette  mddicale,  1800,  1.  v.,  No.  19)  mentions  the 
possible  c()nn(;ction  between  the  trichina  and  worms  f()nn<l  in  the  pus 
of  an  abscess  of  the  uterus  in  a  woman  snil'ering  with  eaneerons  ulcer 
of  that  organ  there  can  be  no  doubt,  as  their  form  and  appearance  is 
entirely  dili'erent." 

In  two  cases  the  vinegar  eel  (see  section  20,  AngniUnJa  nvrti),  (Jnhres- 
bericht  der  ges.  IMed.,  tScc.,  i,  1878,  j).  51  1,)  fiom  the  acetic  acid  used  in 
making  preparations,  was  mistaken  lor  trichina'.  DiVVaine  {op.  cit.,  p. 
751)  says : 

"In  a  great  many  cases  the  observers,  not  knowing  th;i(  a  number  of 
nematodes  live  encysted  in  the  organs,  or  free  in  the  earth  or  in  vegeta- 
bles, were  mistaken  in  the  s])ecies  of  the  worm  that  they  saw.  It  is  not 
snllieient  that  they  shonld  inhabit  a  cyst  to  be  called  tiiehina;;  nnd 
those  cases  reported  without  a  snilicient  description  of  the  worm  might 
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also  be  called  in  question;  as  in  the  case  of  Vogel,  'tricbinie  in  the  owl;' 
of  Herbst,  in  the  mesentery  of  the  strix  imsmrina;  of  Diesin<>-.  in  the 
horse;  of  Von  Siebold,  in  several  birds;  of  several  observers,  in  the 
mole;  of  Bakody,  in  the  intestines  of  domestic  fowls"  (Kepert.  de  Stutt- 
gart, 1875,  et  Kecueil,  p.  l-AT,  1874). 

Finally,  Yirchow  {op.  cit.,  pp.  oG,  57)  says: 

'' Inaccurate  observers  would  certainly  find  tricliina?  everywhere. 
There  is  a  number  of  small  round  worms  which,  in  their  occurrence, 
size,  and  form,  are  similar  to  trichinie,  but  which  are  not  on  that  account 
trichiuai;  e.  </.,  formerly  every  round  worm  which  occurred  anywhere  in 
the  meat,  or  which  was  small  and  un<leveloped,  and  i)orhaps  si)irally 
coiled,  was  called  trichin.e.  In  the  i)rimitive  bundles  of  the  eel  (Bow- 
man, Cyclopoedia  of  Anatomy,  vol.  ii,  p.  512)  and  frogs  (Kuhu  (Virch. 
Arch.,  Bd.  30,  p.  222)  Eberth,  Zeitschrilt  fiir  wiss.  Zoologie,  Bd.  xii,  § 
530,  Taf.  XXX,  vij.)  occur  round  worms  which  are  similar  to  tricliiujv, 
yet  may  be  easily  distinguished  by  characteristic  peculiarities.  Lang- 
enbeck,  of  Hanover,  sui)posed  that  he  had  discovered  trichina^  in  many 
of  the  lower  animals,  viz,  in  the  greater  number  of  the  earth-worms, 
and  that  hogs  roaming  at  large  became  infected  by  eating  them,  espe- 
cially the  Hungarian  hogs,  but  I  do  not  find  that  these  are  more  apt  to 
be  infected  than  others.  However,  earth-worms  do  not  contain  tri- 
chiute,  although  microscopic  round  worms  are  found  in  them.  The  well- 
known  ascaris  minutinima  is  no  more  a  trichina  than  the  later  described 
dicilis.  I  have,  with  Dr.  Gerstacher,  made  observations  and  determined 
the  intrinsic  differences.  Other  observers  (Virch.  Arch.,  1805,  Bd.  32,  p. 
341)  have  come  to  the  same  conclusions."     (See  also  sections  G  and  II). 

With  such  facts  before  us  we  might  be  led  to  inquire  if  there  is  not  a 
possibility  that  other  mistakes  less  amenable  to  correction  might  have 
occurred. 

The  occurrence  of  trichintB  in  the  rabbit  is  explained  by  that  animal 
sometimes  becoming  caruiverous  during  the  winter,  when  dei)rived  of  its 
l)roi)er  food.  jNleissuer  (Schmidt's  f)rl)r.,  No.  138,  j).  110)  says  that  vege- 
tarian animals  are  very  likely  to  develop  trichiuai. 

Trichiuib  have  been  found  in  the  cat  by  Voget  (Traite  d'anat.  path, 
generale,  p.  400,  note,  Paris,  1847),  Giielt,  in  1840  (Nachtrage,  etc.,  und 
Lehrbuch,  der  path.  Anat.  der  Ilelmiuthes,  Berlin,  1840,  p.  144),  and 
Herbst,  1848-50  (Nachrichten,  etc.,  Gottiugen,  1854,  p.  410).  Leuckart 
(Uutersuch,  p.  71)  says  Giielt  found  a  natural  "  host"  in  the  cat,  and  that 
he  had  only  lately  observed  spontaneously  trichinosed  cats.  Bupprechb 
and  Kiihn  also  lound  tricliiuic  in  cats. 

In  the  dog.—W.  Erb  (Centralblatt  fiir  die  med.  Wissen,  No.  01,  1804), 
Perroncito  (Bern,Zeits(;hrirt,  1877,  j).  200)  reports  having  found  hi<-hina', 
in  a  dog  in  Turin.  This  was  stoutly  denied  hy  Syhcster  (.lalireslx'iielit, 
etc.,  i,  1877,  p.  001).  Gaillard  in  spaniel  in  Algiers  (Movm.  i\Ied.,  1800,  p. 
490).  Davaine  (oj).  cit.,  p.  753)  says  if  the  adult  dog  cannot  become  trich- 
inosed he  certainly  can  in  his  youth,  and  cites  numerous  experiments. 
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A  case  is  reported  (see  Bost.  Med.  and  Surg.  Journal,  November  12, 
1874,  p.  471)  where  an  old  woman  in  Germany  became  tliorougbly  in- 
fected by  eating  the  flesh  of  a  dog. 

Goose. — Sixty  soldiers  (see  Phil.  Med.  Times,  April  13,  1878),  at 
Thiersville,  were  taken  sick  with  trichinosis  from  eating  the  flesh  of  a 
goose. 

Polecat. — One  case  in  Westphalia  (Jahresbericht,  i,  1877,  p.  COl); 
one  by  Womberg  (see  Leiickart,  Untersuch,  p.  72),  O.  V.  Linstow  ( Virch. 
Arch.,  44,  1868,  p.  579) ;  also,  Yirchow  and  Wedl,  Keport  to  Med.  Soc.  of 
Vienna,  1867. 

Foxes. — Several  were  shot  (AUgem.  Med.  Cent.  Zeitung)  which  con- 
tained trichiuee  in  large  numbers,  also  a  case  reported  hy  Ficinius  (Vir- 
chow,  I.  c.)  and  Leuckart  (p.  11,  note)  and  Prof.  Wedl  [1.  c.). 

Wild  hoars  were  killed  in  Saxony  (Jahresbericht,  etc.,  i,  1875,  p.  645) 
containing  numerous  trichinte ;  also,  Erfurt-Staat  Esterode  Eulenberg 
(Vierteljahrsschrift  f.  Ger.  Med.,  1878,  p.  149),  and  a  case  of  trichiuous 
infection  in  Lepi^springe  from  eating  wild  hog.  (See  Jahresbericht,  etc., 
1878,  p.  574.) 

Horse. — Trichinse  found  in  a  horse's  eye  (Bost.  Med.  and  Surg.  Jour- 
nal, November  12,  1874,  p.  471.  See  also  section  G,  6  "  ditierential 
diagnosis"). 

Ape. — Panstecki  found  trichinae  like  encapsulated  round  worms  in  a 
West  African  ape  (Jbt.  der  gesammt.  Med.  i,  1868,  194.) 

Herbst  {I.  c.)  found  trichinae  in  the  crow  and  badger.  Heller  (Ziemssen 
iii,  !>.  628.)  Wedl  in  the  raccoon  and  marmot,  and  Ficinius  in  the 
marten.     (See  Leuckart,  /.  c.) 

Rats. — Leisering  (Sach.  Bericht,  p.  97)  examined  133  rats  in  Saxony. 
Of  42  from  7  ililferent  flayers,  4  irom  3  ditt'erent  yards  contained  tri- 
chinie  and  11  infected  among  those  from  slaughter-houvses.  The  rest 
were  free.  (Jbt.,  etc.,  i,  1868,  p.  505.  In  Saxony  one-half  of  the  rats 
from  flayers  contain  trichime;  20  per  cent,  of  all  rats  caught  contained 
trichinie. 

Adam  (Woch.,  1866,  p.  65). — Of  13  rats  caught  in  Augsburg  none  in- 
fected ;  of  5  from  flayers  2  wei'e  infected.  i 

B()ll  (Oert,  30,  p.  88). — Of  175  rats  from  Vienna  and  vicinity  4  con- 
tained trichiiue,  also  16  out  of  20  rats  in  IMoravia,  4  in  liromeu,  2  fmiu 
flayers,  and  2  from  a  house  in  which  a  patient  had  died  of  trichinosis. 
(Jahresbericht,  etc.,  186(5,  i,  ]>.  452.) 

IJ('ktor/,ck(Wochenl)l.dcrZcitsclirift,etc.,Wion,  No.47).— Of  105rats 
from  Lemlicrg  4  in(c<-lc(l,  and  all  hut  17  of  the  remainder  <'outaincd  par- 
asites of  some  kin<l.     Op.  cif. 

Stirling  (.lojirn.  d'anat.  et  <le  la  ])liysiol.,  ^lay,  1872,  j).  425)  foun«l  ouo, 
case  (Jbr.,  i,  1872,  p.  6ni). 

Benz  (Wurteml).  Med.  (Jorr.  No.  1,  2,  1866).— Of  31  rats  in  Wurtem- 
burg  3  contained  tii<;hina'  {op.  cit.  i,  18(i7,  p.  30!>). 

Ke.vlow  (I)eutsch.  Zeitschrift,  iii,  1876.)— In  Jaroslav,  in  Ifussia,  2 
out  of  20  rats,  and  in  Charkov  3  out  of  7,  contained  trichinai. 
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Goujon  (Th^se  de  Paris,  186G). — Of  72  rats  caught  in  the  ditclies  of 
Paris  5  were  full  of  trichinoe. 

The  Vicuna  committee  (Bericht  des  zur  Erforschung  der  Trichiuen — 
Krankheit  A'on  der  k.  k.  Gesellschaft  der  Aertze  Comites,  Xov.  2, 
18G0,  Wien,  18G7,  pp.  0,  7)  report:  "In  Moravia,  in  the  noifrhborhood 
of  Ostrau,  9  out  of  12  rats  were  highly  trichiuosed,  and  of  8  from  tlie 
city  of  Ostrau  7  were  infected  in  the  highest  degree.  This  is  a  great 
market  place  for  hogs  in  the  summer  and  i'all.  In  Klederling,  a  suburb 
of  Vienna,  7  out  of  47,  and  in  Untermeidling  2  ont  of  31  were  found  in- 
fected. In  other  places  a  few  rats  were  examined  with  negative  results. 
In  the  meantime  39  hogs  of  different  ages  were  examined,  and  only  1 — 
an  old  and  unusually  fat  one — found  infected.  See  Meissner  (Schmidt's 
Jahrbllclier,  No.  130,  1860,  p.  118),  who  quotes  N.  E.  Forssell  (llygiea, 
xxvii,  ii),  4  out  of  5  rats  caught  in  Skara  were  highly  trichiuosed;  also, 
Kiihn,  Adam,  Koll,  Vv^edl,  et  aJ.,  and  Eenz,  op.  cit.,  44, 4;'5.  Besides  these, 
nianj'  other  cases  are  reported,  and  there  is  no  telling  how  far  this  list 
might  be  extended  if  examinations  were  common  in  rats  as  in  hogs. 
In  Saxony  20  per  cent,  of  all  rats  are  trichiuosed,  while  Beinhard  (Arch, 
der  Heilkunde,  xviii,  §  241)  says  "about  1  hog  in  983  contains  trichin.T." 

Gerlach  (Die  Fleischkost,  etc.,  Berlin,  1873),  pp.  73-'G)  gives  a  table 
showing  that  GG4  trichiuosed  hogs  have  been  found,  principally  in  Ger- 
many, in  eleven  years,  18G4  to  1874,  inclusive.  Of  these  84  were  found 
in  the  province  of  Prussia ;  19  in  the  province  of  Brandenburg;  29  in 
the  province  of  Pomerania  ;  20  in  the  province  of  Posen  ;  11  in  the  prov- 
ince of  Silesia ;  95  in  the  i)rovince  of  Saxony  ;  G  in  the  province  of 
Westphalia  and  the  Rhine  luovinces;  44  in  Hanover;  27  in  Ivurhessen 
andHolsteiu;  92  in  Brunswick;  4G  in  Weimar,  Alteuburg,  Siixony,  and 
Mecklenburg-Schwerin  ;  100  in  Sweden;  39  in  Denmark;  2  in  Ham- 
burg, and  1  each  in  Bremen,  Lubeck,  Switzerland,  and  I']ngland,  4. 
Excei)ting  100  found  in  Sweden  (the  whole  number  seemed  in  the  year 
18G5),  and  37  of  39  occurrhig  in  Denmark  (found  in  18GG),  the  largest 
number  in  a  single  year  was  found  in  18G7,  viz,  170  ;  12  were  found  in 
18G4;  132,  including  100  in  Sweden,  in  1S(m;  79  in  18GG ;  170  in  1SG7  ; 
55  in  18G8  ;  3G  iu  18G9  ;  19  in  1870 ;  59  in  1871 ;  88  in  1872;  55  in  1873 ; 
59  in  1874. 

In  the  Duchy  of  Brunswick,  from  January,  18GG,  to  Easter,  1S7G  (Uhde 
Virchow's  Archives,  Nos.  38,  43,  48,  52, 57,  ~>S^  59,  ()4,  G5,  70),  7S1  ,(11 1  liogs 
were  killed;  125  of  them  contained  trichina* — 1  t«)  (5,253 — (and  -'a\  were 
otherwise  diseased  and  unfit  for  food).  Of  (J  infected  hogs  found  among 
87,111  examined  iu  18G8-G9  {op.  cif.,  No.  .■>2,  1S70,  p.  439)  5  were  fonnd 
in  the  city  of  Brunswick.  In  every  year  the  i)roi>ortion  of  tricliinosed 
hogs  iu  the  city  far  exceeds  thiit  of  the  remainder  of  the  Duchy. 

In  1871-'72,  in  the  city  it  was  I  to  4,S3!»;  outside  of  the  city,  1  to  1.'..  101 
(Virchow's  .Vrchives,  No.  58,  1873,  p.  325). 

In  1872-'73,  in  theeity  it  was  1  to  1,5(>2;  outside  of  the  city,  I  to  .;,807 
(Virch.  Arch.,  No.  59,  1873,  p.  IGO). 
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In  1873-'74,  in  the  city  it  was  1  to  1,272;  outside  of  the  city,  1  to  5,129 
(Yirch.  ArcL.,  No.  G4,  1875,  p.  570). 

In  1874-'75,  in  the  citj-  it  was  1  to  1,449;  outside  of  the  city,  1  to  7,004 
(^irch.  Arch.,  ^No,  05,  1875,  p.  548). 

In  1875-'70,  in  the  city  it  was  1  to  0,018 ;  outside  of  the  city,  1  to  13,182 
(Virch.  Arch.,  No.  70,  1877,  157). 

It  would  seem  from  this  exhibit  tliat  whatever  cause  operated  to 
decrease  the  number  and  proportion  in  the  city  exercised  a  correspoudiny," 
influence  outside.  Berlcan  (Virch.  Arch.,  Bd.  42,  1808,  p.  352)  reports 
that  of  00,000  hogs  killed  in  Brunswick  in  the  preceding  four  years  only 
7  were  infected.  In  Blankenburg,  8,000  were  examined  and  9  found 
infected,  and  15  trichinosed  hogs  were  found  in  the  remainder  of  the 
duchy.  In  liostock,  Petri  (Virch.  Arch.,  Bds.  44,  45,  49,  .52,  54, 57,  59, 02, 
GO,  70,  72)  reports  that  the  whole  number  of  hogs  killed  in  eleven  years 
(1807  to  1877,  inclusive)  was  07,427.  Of  these,  42  contained  trichiuic — 
1  to  2,107.  The  highest  proportion  was  reached  in  those  examined  from 
November  1,  1807,  to  April  30,  1808  (Bd.  44,  1808,  p.  130),  1  to  330.  Of 
0,555  killed  in  1872  (Bd.  57,  1873,  p.  290),  and  7,105  in  1876  (Bd.  70,  p. 
150),  none  contained  trichina). 

In  Gotha,  from  1805  to  1870  (Schuchardt,  Tluu-.  Corr.  BL,  vi,  9, 1877, 
p.  223),  391,913  hogs  were  killed,  and  40  contained  trichiuje — 1  to  8,i520. 
Of  these,  98,173  were  killed  in  the  city  of  Gotha,  and  34  of  the  40 
infected  hogs  were  found  there,  a  proportion  of  1  to  2,887,  leaving  only 
12  to  293,740 — 1  to  24,479 — in  the  remainder  of  the  province. 

In  the  whole  of  Prussia  (Eulenberg,  Vierteljahrssclirift,  f.  ger.  Med., 
etc.,  xviii,  1,  1878,  yt.  149),  in  187(i,  1,728,595  hogs  were  examined,  and 
800 — 1  to  2,100 — were  found  infected;  in  Guesen,  1  to  141;  in  Konigs- 
berg,  1  to  149 ;  in  Posen,  1  to  207 ;  in  Bromberg,  1  to  323.  In  1877 
(Enlenberg,  quoted  by  Falck,  "Das  Fleisch,"  Marburg,  1880,  pp.  022, 
023),  of  2,057,272  hogs  examined  in  Prus.sia  701  wei'c  loun<l  tricliinosed — 
1  to  2,800  (by  12,805  olhcial  inspections).  Of  this  number,  9!>7  were 
killed  in  Ciisliu,  of  which  3  were  found  infected,  1  to  3,>2;  17,102  in 
Konigsburg,  40  infected,  1  to  373;  2,04.3  in  Danzig,  5  infected,  1  to  408; 
00,(>92  in  Posen,  103  infecte<l,  1  to  40!);  37,015  in  .Alarienwerder,  77 
infected,  1  to  480;  24,157  in  Bromberg,  44  infected,  1  to  544;  30,323  iu 
Frankfort,  .52  ir.fected,  1  to  (»!>8.  On  the  other  hand,  in  1871,  in  Stettin, 
2,251  in  ytralsund,  3,973  in  Oppeln,  37,173  in  iStade,  2,743  in  Anrich, 
19,424  in  Miinster,  8  in  AViesbaden,  1,001  in  Trier— 08,147  hogs— no 
trichina',  were  found.  In  18(m-'0(>  the  total  munber  (Midler  (pioted  in 
.Taiiicsln'richt,  etc.,  i,  1808,  p.  505)  of  trichinosetl  hogs  rei)orted  was  50. 
In  I.S75  (.Ibt.,  i,  1S7(},  ]).  r^ut)^  54  trichinosed  hogs  were  I'onnd  among 
.■>!),230  hogs  examined  in  Gassel — about  1  to  1,10().  Jn  the  jurisdiction 
of  Breslau  (Edward  Wollf,  "Die  Untersuchen  des  Fleisches,"  etc.,  Bres- 
liin,  1.S7.S),  L*|  |,,S|0  hogs  were  exiimincd  (by  1,49!)  o(Vn-ial  inspectors)  in 
1870,  of  which  03  eontained  trichina'  (and  1,710  were  meiisly);  4O,!)04  of 
thiSf  numbci'  were  killed  iu  the  city  of  Breslau,  and  IS  ibund  tridiiiious — 
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1  to  2,27G — while  for  the  remainder  of  the  district  the  proportion  was  1 
to  4,532.  In  1877,  the  whole  number  was  271,()()!>;  r)4  trichinons  (1,*.»!>2 
measly);  of  these  -i4,l).")l,  ineludinj^-  2.3  infected  with  trichin;e,  were  killed 
in  the  city — 1  to  1,954 — with  a  proportion  of  1  to  7,378  for  the  remainder 
of  the  district. 

In  Stockholm,  from  1805  to  1875  (Warfwinge,  "Xord.  Med.  Ark.,  vii, 
3,  Ko.  18,  1875),  55,200  whole  hoj^s  were  examined.  111  contained  tri- 
china^, 2  to  1,000;  0,547  half  hogs  were  examined,  V.)  contained  tiichina', 
3  to  1,000;  45,788 hams  were  examined,  47  contained  trichina',  1  to  l,Oi>0. 
"Of  the  whole  hogs  2,000  were  raised  in  Stockholm,  and  !iS  of  the  111 
infected  hogs  were  of  this  number,  2.9  per  cent.  Ten  of  the  remaining 
53  were  found  among  300  hogs  from  Tannefors,  3.3  i>er  cent.  Among 
those  raised  in  the  villages  the  proportion  was  0.02  per  cent.  The 
nativity  of  29  of  the  infected  hogs  was  not  known.  To  divide  these 
proportionately  would  give  for  Stockholm  3.9  i)er  cent.,  and  for  Tanne- 
fors 4.3  i)er  cent.  It  thus  appears  that  Stockholm  and  other  cities 
really  form  trichina!  centers,  while  the  occurrence  of  trichinai  in  the 
country  is  purely  accidental.  Of  74  whose  antecedents  were  known,  22 
were  raised  by  butchers,  15  by  millers,  and  12  by  bakers.  In  12  cases  2 
infected  hogs,  in  one  case  4  (raised  by  a  miller),  and  in  another  3  hogs 
were  traced  to  the  same  pen." 

In  7  cities  of  Sweden  (Key,  Yirch.  Arch.  Xo.  41,  1807,  p.  302)  Stock- 
holm, Linkoping,  Gothenburg,  Xorkoping,  Falun,  Malmo,  etc.,  39  trich- 
inosed  hogs  were  found,  1800. 

In  Copenhagen  (H.  Krabbe,  Zeitschrift  fiir  Vet.,  bd.  xv,  lift.  3,  4, 
1867)  of  8,174  hogs  examined  15  contained  trichina' — 1  to  545.  Thirty- 
nine  trichinosed  hogs  were  found  in  dilierent  places  in  Denmark  in 
18G5-'G0  ;  28  of  these  contained  prorosi)erms. 

In  Charkov,  Eussia,  Krylow  (I)eutsch.  Zeitschrift  fiir  Thiermed.  iii, 
1870,  p.  392)  reports  3,550  hogs  were  examined  and  5  contained  tri- 
chinie — 1  to  710 — and  thinks  if  examinations  were  obligatory  in  llussia 
that  trichiuaj  would  be  found  more  numerous  than  in  Germany. 

The  list  of  cases  in  section  A,  where  trichina'  have  been  found  in  the 
human  cadaver,  the  tableof  ei)idemics,  and  cases  in  section  1),  will  show 
to  what  extent  trichinae  have  occurred  in  man,  although  probably  many 
cases  have  been  overlooked.  Ileiidiard  (Ark.  der  1  leilk.  viii,  3,  4, 1877,  p. 
241)  gives  the  number  of  cases  in  Saxony  at  1,207  for  sixteen  years, 
1800-1875,  and  thinks  many  trichinosed  hogs  are  consumed  without 
l)roducing  the  disease.  Delpech  {op.  cif.,  p.  81)  says:  "Wagner  as- 
sured us  (I),  and  Iteynal)  that  he  had  met  trichinosed  coroses  in  the 
proportion  of  4  to  0  per  100."  Leuckart  I.  c,  p.  88.  In  many  cities  of 
Germany,  Dresden,  IJerlin,  etc.,  the  number  of  trichinosed  corpses  is  as 
high  as  3  per  cent.  Virchow  {op.  cit.,  p.  29)  says :  "  I  found  halt  a  dozen 
corpses  in  1859  containing  trichina-,  and  very  soon  had  seen  more  eases 
than  the  whole  literature  of  the  world  had  reported.  In  three  months  of 
18G3  seven  new  cases  liad  died  in  charity  hosi)itals;  these  were  all  found 
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post  mortem  without  a  suspicion  of  their  presence  during  life."  Zenker 
found  (Arch,  fiir  path.  Anat.,  1800,  330)  trichina-  in  4  out  of  13G  dissec- 
tions. In  Dresden  City  Hospital  2  to  L' J  per  cent,  of  dissections  show- 
encapsulated  trichinae,  although  sometimes  found  with  great  difficulty 
(Meissner  Schmidt's  Jahrbucher  !N^q.  138,  p.  103,  quoting  Fiedler  Arch, 
d.  Heilk.  vii,  1800,  p.  418).  Wagner  of  Leipzig  (quoted  above — Arch,  der 
Heilk.  Xo.  II,  1864)  saw  30  or  40  cases,  according  to  Am.  Jour.  Med. 
Sciences  48,  1864,  p.  225,  and  in  the  same  journal  vi,  1805,  p.  503,  found 
1  in  30  to  40  bodies.  I).  Scheiber  (Virch.  Arch.  Xo.  oo,  1872,  p.  462, 
463)  reports  1  case  of  trichinosis  in  Perth  and  3  cases  in  Bucharest  in 
1868'-G9j  also  that  trichinse  have  been  found  in  1  case  in  the  cadaver 
every  year  since  1867  in  the  dissecting-room  in  Perth,  giving  an  average 
of  0.5  per  cent.  In  Vienna  2  cases  in  1866;  first  case  of  trichinosis  oc- 
curred in  1867.  In  Russia-Rudnow  3  cases  in  150  dissections  (Meissner 
I.  C.J  Haller  /.  c).  Kroft  (Jahresbericht,  etc.,  i,  1867,  p.  310)  3  cases  in 
cadaver  in  Copenhagen,  1  diagnosed  during  life."  Key  (Virch.  Arch, 
xli,  p.  302.  In  the  universities  of  Sweden  trichinae  are  oiten  found  iu 
the  cadaver.  Gaillard  reported  (Gaz.  Hebd.,  1867,  No.  41)  1  case  in  (in 
a  Si)aniard)  Algiers.  In  Scotland  2  per  cent,  of  the  dead  bodies  ex- 
amined for  the  five  years  ended  September,  1860,  contained  trichinje. 
Haller,  in  Ziemssen,  lii,  p.  629.  In  England  30  or  40  cases  had  been 
found  ])ost  mortem,  but  no  case  of  trichinosis  had  been  recognized  during 
life  until  the  report  of  Dickinson's  case  in  1871.  Cobbold  op.  cit.,  ]).  160. 
The  figures  given  above  on  the  authority  of  Zenker  are  very  remarkable 
compared  with  the  results  of  his  later  observation.  According  to  Dr. 
Karl  Miilk'r  (Inaug.  Dissertation  Statistik  der  menschlichen  Entozoen, 
Erlangen,  1874)  they  show  only  0.95  per  cent,  of  cadavers  infected  iu 
Dresden  and  0.11  per  cent,  in  Erlangen,  1.  c,  in  ten  years,  1852  to  1862. 
Two  thousand  and  two  cadavers  were  examined  in  the  Dresden  City 
Hospital,  and  only  19  found  infected  from  October  1862  to  the  end  of 
September  1873;  in  1,812  dissections  in  the  Institute  of  Pathological 
Anatomy  in  Erhmgen  oidy  two  bodies  were  found  infected  (Meissner, 
Schmidt's  Jarhbiicher,  bd.  168, 1875,  p.  297).  For  reported  cases  in  the 
United  States,  see  section  E. 

An  examination  of  the  results  of  observation  on  rats  and  hogs  given 
above,  and  consideration  of  the  large  ])ercentage  of  tricltinosed  rats, 
would  readily  lead  to  the  conclusion  that  the  rat  was  the  original  host 
of  the  i)arasite.  Leisering  (quoted  by  Meissner,  I.e.)  says,  "to  extermi- 
nate the  rat  is  to  extermijiate  triehina'."  Ij(Mickart  (riitersnchuugen, 
&c.,  p.  119),  "the.  rat  is  its  i)rincii»:il  h(>sr  and  the  chief  cause  of  infec- 
tion"; and  further  (Menschl.  Parasiten,  ii,  3,  p.  605),  "many  persons, 
struck  with  the  fre(|uen('V  of  triehinosed  hogs,  have  claiuu'd  that  it  was 
the  hog  and  n()t  tin'  rat  which  was  the  original  host."  (lerlach  was  of 
this  opinion  and  said  (Die  Trichinen,  p.  70),  "when  trichina?  occur  iu 
rats,  triclnnosed  hogs  or  other  carnivora  will  be  found,  but  it  does  not 
necessarily  follow  that  triehinosed  rats  will  be  found  where  trichin;e  arc 
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found  in  hogs.  The  rat  may  be  a  means  of  propajjation  from  hog-  to 
hog";  and  says  the  general  s[)read  of  trichiiiiii  in  Germany  lias  some 
couuection  with  the  importation  of  rats  in  ships  from  countries  i)revi- 
ously  infected,  but,  as  a  rule,  the  hog  is  infected  by  his  own  species. 
But,  later  (Die  Fleischkost,  p.  77),  ''almost  every  place  where  trichiuosed 
hogs  are  found,  and  the  rats  have  been  examined,  trichinae  are  found  in 
them,  and  even  trichinosed  rats  are  found  in  the  flayer's  establishments 
and  other  places  without  the  oi^currence  of  trichinosis  in  either  man  or 
the  hog."  Zenker  thinks  that  the  hog  was  the  original  host,  and  rats 
are  aflected  from  the  otfal  from  slaughter-houses,  &c.  Prof.  A.  Key 
(/.  c),  says,  "trichinosed  rats  occur  wherever  trichin.B  are  found  in 
hogs."  (See  Falck  /.  c.)  Delpech  {op.  cit.,  p.  40)  and  M.  R.  Beckler 
(Thier,  Corr.  Bl.)  found  trichime  in  the  excreta  of  hogs,  and  the  latter 
suggests  the  action  of  intermediate  carriers,  and  the  former  says 
{0}).  cit.,  p.  48),  "  I  insist  on  the  spontaneous  trichinization  of  rats  and 
mice,  an<l  that  th«iy  inllaen(;e  the  infection  of  the  hog."  Fiirstenberg 
(Landsw.  au.  Woch.,  No.  25)  thinks  that  rats  become  infected  from 
human  excrement.  Dr.  O.  V.  Linstow  (Virch.  Arch.,  Bd.  44,  1878,  p. 
349),  is  of  the  opinion  that  hogs,  cats,  rats,  and  foxes  become  infected 
from  man.  In  the  report  of  the  Vienna  committee  (Bericht,  &c.,  p.  30) 
it  is  said:  "It  is  not  improbable  that  in  due  course  of  time  a  chain  of 
animals  may  be  found  in  which  there  is  a  reciprocal  infection,  and  it  is 
possible  that  foxes  and  other  wild  animals  may  become  infected  through 
rats  and  mice  living  in  the  vicinity  of  men." 

Of  course,  the  whole  question  of  trichinization  has  relation  to  the  infec- 
tion of  man  through  the  hog.  There  does  not  seem  to  be  much  ground 
for  the  supposition  that  hogs  are  infected  from  kitchen-slops,  as  there  is 
nothing  essentially  different  in  them  from  the  food  eaten  by  the  family. 
Such  infection  must  presuppose  the  existence  of  the  parasite  in  the  food 
prepared  for  the  table,  as  they  cannot  exist  in  the  washings  of  vegeta- 
bles. In  such  a  case  the  family  would  be  as  liable  to  primary  infec- 
tion as  the  hog  or  even  more  so,  unless,  perhaps,  that  in  the  washings 
of  highly-trichinosed  pork — which  cooking  rendi'red  innocuous  to  the 
family — some  trichina3  might  be  added  to  his  food. 

The  exclusive  rat  theory  is  less  adhered  to  at  present  than  formerly, 
and  opinions  seem  to  be  modified  in  regard  to  any  exclusive  theory. 
But  that  in  most  cases  rats  do  contain  a  large  percentnge  of  trichina^ 
cannot  bo  overlooked.  The  fact  that  rats  found  in  flayers'  establish- 
ments are  always  found  trichinosed  in  the  greatest  proi)()i(i<>n  and  often 
in  the  highest  degree  when  often  other  rats  in  the  same  town  contain 
no  trichina',  does  not  support  the  theory  that  they  are  the  original  hosts, 
but  it  does  show  that  they  get  them  from  the  ollal  or  carcasses  there, 
otherwise  the  parasite  would  not  be  so  closely  confined  to  such  places. 
In  Vienna  (Ucricht,  «S:c.,  Comite,  pp.  5,  0)  only  one  trichinosed  rat  was 
found  among  lOL'  rats  taken  from  Vienna  and  suburbs  in  1800.  In 
Klederling,  near  Vienna,  7  out  of  47  rats  caught  in  the  flayer's  estab- 
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lishment  were  biglily  trichiiiosed.  In  XJntermeidlung,  where  large  num- 
bers of  bogs  are  collected  from  different  parts  of  tbe  country,  only  2  out 
of  31  rats  were  found  Infected.  Tbis  sbows  tbat  wbile  tricbinosed  rats 
are  generally  found  in  cities,  and  especially  wbere  tbey  bave  access  to 
offal,  tbey  do  not  always  occur  even  in  those  places,  and  that  tbey  must 
become  infected  trom  what  they  find  to  eat  in  certain  places  only,  for 
even  the  presence  of  a  large  number  of  bogs,  as  in  Untermeidlung,  does 
not  seem  to  have  had  much  influence.  To  the  last  category  belongs, 
even  to  a  greater  degree,  the  occurrence  of  large  proportions  of  tricbi- 
nosed bogs  in  Dearborn  and  Ohio  Counties  (Sutton,  oj).  cit.)  in  Indiana, 
where  tbe  largest  known  percentage  of  tricbinosed  hogs  were  found ; 
42  rats  were  examined  and  not  a  trichina  found ;  3  out  of  4  cats  ex- 
amined "  were  found  to  be  swarming  with  tricbinip,  and  tbe  trichina? 
from  one  of  them  were  seen  to  be  in  motion."  On  this  subject  Virchow 
{op.  cit.,  p.  CI)  says : 

"  Should  further  observations  prove  tbat  hogs,  as  a  rule,  get  their  tri- 
chiuie  from  rats  and  mice,  the  question  will  arise  wbere  do  the  latter 
get  their  infection?  and  it  will  be  difficult  to  explain  otberwise  than 
the  rats  and  mice  become  infected  from  tricbinosed  meat  which  they 
pick  up  in  tlieir  wanderings." 

Hogs  are  as  apt  to  meet  with  dead  cats,  as  with  dead  rats  in  some 
places,  and  especially,  but  in  less  numbers,  in  those  places  where  the 
offal  of  cities  is  stored,  and  no  other  animal  is  oftener  seen  lying  dead 
in  the  streets.  See,  further,  Virchow,  pp.  01,  G2;  Kenz,  44-40;  Kratz., 
04  a. 

It  might  seem  that  the  way  to  determine  the  question  of  priority 
would  be  to  find  out  in  what  animal  tbe  nematode  was  tbe  most  abund- 
ant, taking  it  for  granted  tbat  tbe  animal  or  class  of  animals  showing 
tbe  greatest  number  was  tbe  cause  of  the  infection  in  the  others.  Tbis 
would  immediately  point  to  the  rat  as  far  as  tiie  examinations  of  tbat 
animal  have  been  undertaken.  But  rats,  wlien  chosen  for  examina- 
tion— excepting,  perhaps,  only  those  examined  in  Vienna  in  1800 — have 
been  taken  from  i)laces  most  favorable  for  tbe  dissemination  of  tricbiuie. 
Besides  the  number  examined  has  never  been  large.  On  tbe  other  hand, 
the  numl)er  of  human  <'ori)ses  found  to  ((Uitain  trichina',  by  Wagner, 
Fiedler,  Zenker,  and  others,  would  point  to  man  as  a  probable  orgiual 
host.  Pagenstecher  [op.  cj7,,  note,  j).  47):  "It  seems  that  man  is  the 
creature  in  which  trichina'  thrive  best."  This  seems  to  have  been  adoi)ted 
by  Fiirstenberg,  v.  liinstow,  above  «iuoted,  and  others.  IJut  it  seems 
difiicult  to  support  a  theory  of  the  oii^in  of  trichina'  on  such  statistics, 
for  later  observations  bave  shown  tliat  all  the  known  cavses  occurring  in 
man,  with  a  lew  not  very  clearly  dclinetl  exceptions,  have  resulted  from 
eating  tricbinosed  i)ork.     (See  section  1),  l^liology.) 

In  regard  to  tbe  geographical  disti  il)ution  ol  trichina^  there  are  widely 
dinei«'nt  opinions,  but  a  large  number  of  observers  do  not  think  that  it 
is  conhned  to  any  particular  locality.     In  regard  to  their  occurrence  in 
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Germany  Meissner  (Schmidt's  Jalirbuclier,  Bd.  130,  18CG,  p.  118)  says: 
"Accoidiug-  to  Fuclis,  tiicliiuie  were  imported  during  the  last  century 
by  the  nomadic  rats,  but  if  Fehr's  observations  are  to  be  referred  to 
trichinne,  they  occurred  in  Germany  before  that  time."  Gerlach  says 
(Die  Fleischkost,  &c.,  p.  Go) : 

"Prior  to  18o0  there  were  no  trichinae  in  Europe;  from  1830  to  1850 
there  were  isolated  cases  in  the  human  corpse,  and  they  were  found 
once  in  the  hog,  the  dog,  and  cat,  and  it  was  only  after  18G0  that  they 
got  a  firm  hold.  *  *  *  It  is  more  than  probable  that  trichinje  were 
imported  from  China  or  America  either  in  hogs  or  pork.  The  hogs  in 
England  and  North  Germany,  as  well  as  in  the  province  of  Saxony, 
have  since  1820,  1830,  been  crossed  with  the  small  Chinese  breed.  K 
now  trichijiaj  are  frequent  in  China  (see  Gerlach,  Die  Trichinen,  p.  74, 
quoted  later)  it  is  the  most  natural  thing  in  the  world  that  they  should 
emigrate  with  the  Chinese  hogs.  Trichina?  might  also  have  originated 
in  America.  *  ♦  ♦  From  the  number  of  trichinie  found  in  American 
pork  they  must  be  very  frequent  in  American  hogs,  and  it  is  just  as 
likely  that  they  have  been  imported  in  former  times  in  pork  as  at  i)reseut. 

The  argument  used  b^'  Gerlach  (p.  Go)  against  the  early  occurrence  of 
trichiuiii  in  German  hogs,  viz,  that  ham  and  sausage  were  eaten  raw 
before  the  discovery  of  trichinosis,  applies  equally  to  a  probability  of 
its  non-occurrence  in  the  United  States,  for  it  is  probable  that  the  large 
German  population  of  this  country  have  not  left  any  of  their  habits  andi 
customs  at  home,  and  the  Germans  of  America  have  probably  eaten  raw 
pork  here  as  much  as  they  did  in  their  native  land,  yet  but  few  epidemics, 
have  been  recorded  here,  and  those  mostly  among  the  Germans  who  eat 
pork  raw.  But  the  absence  of  recorded  cases  of  trichinosis  cannot 
be  taken  as  a  guarantee  that  hogs  were  not  infected  or  that  ciises  or 
even  epidemics  did  not  occur  in  man,  for  as  will  be  seen  fuither  oa 
Virchow,  Leuckart,  Pageustecher,  and  others  did  not  consider  the  dis- 
ease a  new  one,  but  that  "the  knowledge  of  it  was  new."  There 
are  only  39  epidemics  recorded  (Reinhard,  I.  c.)  in  IC  years  (from  18G0 
to  1875)  in  Saxony,  which  in  all  probability  occurred  from  39  hogs. 
Yet  in  the  whole  of  Prussia,  in  187G-1S77,  1,501  triehinosed  hogs  were 
found  (see  Eulenberg,  I.  c).  These  figures  show  that  either  trichinie 
have  always  been  quite  abundant  in  Germany,  or  that  they  are  rapidly 
increasing  in  numbers.  The  result  of  the  examinations  of  hogs  in  this 
country,  although  showing  trichime  in  a  large  i)rop()rtion  of  the  animals 
under  observation,  have  not  been  extensive  enough  to  base  an  opinion 
upon  as  to  whether  they  might  be  found  in  a  large  number  of  cases  if 
searched  for.  The  assumption  that  8  per  cent,  found  infected  in  the  ex- 
amination of  100  hogs  in  Chicago  (Report  of  the  Board  of  Ih-altli,  Chi- 
cago, 1878)  can  be  taken  as  a  guide  for  the  whole  country  is  incorrect, 
for  it  probably  will  apply  only  so  far  as  a  i)articubxr  drove,  with  their 
mode  of  life,  foocl,  and  surn)uii(lings,  are  concerned.  The  occuncnce  of 
large  numbers  of  triehinosed  hogs  in  Dearborn,  and.  Ohio  Counties  in 
S.  Ex.  9 5 
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Indiana  (Sutton,  I.  c,  and  Proc.  Ind.  State  Med.  Soc,  1874)  would  lead 
to  the  inference  tbat  a  tricliinse  district  of  large  extent  had  been  dis- 
covered, as  was  the  case  reported  by  the  Vienna  committee  above  re- 
ferred to ;  but  as  these  counties  border  on  the  Ohio  River,  and  are  not  a 
great  distance  below  Cincinnati — a  great  pork-packing  center — it  is  not 
surprising  when  it  is  considered  that  a  large  amount  of  oftal  from 
slaughter-houses  is  used  for  feeding  hogs  in  such  neighborhoods.  This 
is  mentioned  by  W.  Focke  (Berl.  Klin.  Woch.,  quoted  by  Bollinger  Jahr- 
esbericht,  &c.,  Bd.  i,  1874,  p.  718)  who  gives  it  as  a  probable  cause  of 
the  large  numbers  of  trichiuEe  found  in  hams  imported  into  Germany. 
(See,  also,  Flitner  Anleitung  zur  Mik  Uutersuch.  des  Fleisches,  &c.,  3 
Aufl.  Lippstadt,  1877,  p.  10.) 

Not  being  satisfied  as  to  the  correctness  of  this  theory  as  applied  to 
the  present  time,  I  wrote  to  the  president  of  the  Chicago  Board  of 
Health,  and  received  a  letter  dated  April  15,  1880,  from  Mr.  B.  L.  Mc- 
Vicker,  the  secretary  of  that  body,  in  which  he  states  that  such  offal 
"from  all  the  large  establishments  is  worked  up  into  fertilizers,  this 
being  the  most  profitable  use  possible.  Formerly  the  material  in  ques- 
tion was  much  used  for  feed,  and  in  some  isolated  instances,  and  from 
some  few  of  the  ham-packing  houses,  is  still  sent  into  the  country  for 
pigs." 

At  the  same  time  I  made  inquiries  as  to  the  practice  in  Cincinnati, 
;and  Dr.  Minor,  the  president  of  the  board  of  health,  sent  me  the  annual 
report  (thirteenth)  for  1879,  which  (p.  82)  shows  "  that  the  refuse  of  these 
•establishments  (slaughter-houses),  including  bones,  i)luck,  and  blood,  is 
lai'gely  utilized.  The  blood  is  led  to  hogs  or  used  for  blood  i)U(]dings 
i(Mutwurst),  being  shipped  for  this  puri)Ose  to  Europe,  or,  when  wasted, 
is  run  olf  in  covered  sewers  into  the  waters  of  mill  creeks.  All  extrane- 
ous waste  is  turned  over  to  the  fertilizing  company;"  p.  83,  "The  refuse 
of  some  abattoirs  is  fed  to  hogs  kept  for  the  purpose."  It  is  on  this  last 
account  that  Kocher  (Deutsche  Vierteljahrsschrift  Inr  off.  Gesundheits- 
plk-ge,  N.  J.  2, 1874, p.  255)  says:  "For  in  the  American  slaughter-houses 
there  is  a  system  of  pr()i)agation  scarcely  less  cHective  and  i)r()du('tive 
than  if  instituted  by  design."  Probably  the  cause  of  infection  in  Dear- 
born and  Ohio  Counties,  as  may  possibly  be  found  in  other  counties  in 
tlie  vicinity  of  Cin<;innati,  may  be  found  in  the  offal  from  tl»e  city 
slaiighU'i-honses,  wliicli  lornicrly,  mncli  more  than  at  present,  nuist  have 
been  tla-owu  or  wasted  into  the  Ohio  liiver;  at  least,  before  the  present 
sanitary  laws  were  enacted,  and  before  fertilizing  ('omi)anies  ren<lered  it 
innocuous-  But  it  appears  that  any  general  estimate  based  on  the  ex- 
amination of  one  locality  must  bo  erroneous,  and  more  extensive  inves- 
tigations should  be  made  before  any  reliable  figure  can  be  given.  For, 
as  might  be.  <ix|»ected,  hogs  getting  any  of  the  offal  from  Cincinnati — 
which  would  l>e  easy  enough  in  localities  below,  bordering  on  the  Ohio 
Kiver — \vt)uld  l»e  more  or  less  trii'liinosed.  From  the  statistics  given 
above  it  will  be.«eeu  that  hogs  raised  in  cities  and  vicinity  are  more  lia- 
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ble  to  infection  than  those  living  in  the  country.  It  is  not  necessary  to 
make  any  particular  charge  against  the  cities  on  tliis  account,  because 
its  explanation  is  readily  found  in  the  aggregation  of  hogs,  with  coinci- 
dent difiiculty  in  keeping  them  and  their  x)ens  clean.  The  hogs  are 
thus  placed  in  the  best  jiossible  position  for  the  s])read  of  the  disease, 
and  if  kept  in  the  same  pens  with  the  same  number  and  the  same  un- 
sanitary conditions,  the  infection  would  spread  the  same  in  the  country 
as  in  the  city.  Whatever  may  be  said  of  the  influence  of  rats  as  car- 
riervS — Gerlach  (Die  Fleischkost,  p.  05)  thinks  that  tlic  tricliinai  are 
passed  back  and  forth  from  rats  to  hogs,  and  from  hogs  to  rats — tliere 
can  be  no  donbt  that  hogs  thus  kept  in  large  numbers  may  become  more 
or  less  trichinosed  in  the  course  of  time  from  the  excreta  of  trichinosed 
animals.  In  regard  to  experiments  on  this  subject,  Leuckart  (p.  30) 
says  that  "the  results  are  not  uniform."  This  may  be  due  to  various 
causes,  and  in  some  cases  may  be  due  to  digestion  of  the  trichinie,  as 
Leisering  and  Fiedler  (Pagenstecher,  [).  io)  have  shown  occurs  when 
they  are  consumed  by  maggots.  Virchow  (report  of  a  letter  by  Profes- 
sors Hosier  and  Fiirstenberg  to  the  assembly  of  the  associated  butchers 
of  Berlin,  December  15,  1805,  Berlin,  ISGG)  remarks  that  the  results  of 
such  experiments  have  been  variable,  but  enough  of  apositive  nature  has 
been  seen  to  show  that  animals  may  become  infected  in  this  manner. 

Kilhn  (Mittheilungen  des  land.  Lut.  der  Univ.  Halle,  18G5,  p.  1,  31) 
denies  that  animals  can  be  infected  in  this  way.  "  Professors  Gerlach 
and  Gunther  (Delpech,  op.  vit,  p.  40)  ]>laced  two  hogs  in  the  same  pen ; 
one  of  them  had  recently  eaten  trichinosed  meats,  the  other  was  sound. 
In  a  short  time  afterwards  the  other  hog  was  found  to  (contain  trichina'. 
There  can  be  no  doubt  as  to  the  manner  of  infection  of  the  second  ani- 
mal. They  also  determined  the  existence  of  trichinie  in  excrement  in 
four  out  of  twelve  observations."  See  also,  Mosler  (Virch.  Arch.,  Bd. 
XXX,  p.  024),  Pagenstecher,  op.  cif.,  Kiilui  (Virch.  Arch.,  xxvi,  21*2),  Vir- 
chow (Lehr,  &c.,  i)p.  49  and  01),  Ilaubner  (Ueber  des  Trichiuen,  1804, 
p.  20). 

Further,  it  is  actually  proved  that  animals  ]>ut  in  pens  in  which  trich- 
inosed hogs  have  been  kept,  will  become  infected,  (rerlach  (see  .Tahres- 
bericht,&c.,i,  1800,  p.  451)  gives  a  case  where  a  trichinosed  hog  was  killed; 
another  hog  afterwards  kei)t  in  the  same  ])en  was  found  infected.  This 
one  was  destroyed,  and  after  a  time  another  one  was  ])ut  in,  which  also 
became  infected.  With  sn(!h  facts  before  ns  it  will  be  easy  to  explain 
why  such  large  numbers  of  trichinosed  hogs  are  found  in  Chicago,  for 
the  iilthy  condition  of  the  stock-yards  in  that  city  is  a  matter  of  publii; 
comment  (see  Dr.  O.  C  De  Wolf,  New  Orleans  IMedical  Surg.  Jouni., 
Jan.  1880,  p.  01)1, and  Dr.  Elislia  Harris's  "Sanitarian,"  Nov.,  1877).  What 
maj'  be  considered  as  fairly  i)roven  for  Chicago,  may  reasonably  be 
assumed  for  Cincinnati  and  other  ])ork-i>a('king  cities.  Ajid  if  oiiehalf 
is  accepted  concerning  the  iutluence  of  rats  on  the  spread  of  trichina* 
(see  especially  Gerlach  (/.  c,  07),  who  says  that  "rats  8i>read  the  infection 
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within  narrow  limits,  while  hogs  are  the  cause  of  their  transfer  to  greater 
di.stauces,"  and  "where  there  are  trichinosed  hogs,  trichinosed  rats 
will  not  fail),"  then  it  must  be  acknowledged  that  the  infection  as  found 
by  Dr.  Sutton,  in  Dearborn  and  Ohio  Counties,  was  of  a  recent  date,  as 
no  trichinosed  rats  were  found.  If  they  are  not  found  there  to-day, 
then  the  "  rat  theory"  receives  a  death  blow.  Of  course  there  is  a  possi- 
bility that  trichinosed  rats  might  have  been  found  if  more  extensive  ob- 
servations had  been  instituted.  If  the  disease  was  transmitted  from  hog 
to  hog,  then  the  theory  of  Fuge,  who  thinks  ( Jahresbericht,  &c.,  i,  1874, 
p.  718)  that  "a  single  hog  might,  in  the  course  of  fifteen  years,  be  the 
cause  of  infection  in  16,384  others,  and  at  this  rate,  in  a  few  years,  all 
the  hogs  in  America  would  become  infected."  But  such  excessive  in- 
fection does  not  occur ;  and  if  such  a  theory  were  true,  Germany  would 
show  a  larger  percentage  of  trichinosed  animals,  for  even  in  wild  ani- 
mals there  trichinae  are  often  found,  and  in  Hildersheim  (Jahresbericht, 
&c.,  i,  187G,  p.  505)  the  law  governing  the  examination  of  pork  is  made 
to  include  the  wild  boar.  Large  percentages  of  trichinosed  hogs  are 
found  in  certain  places  in  Europe  as  Avell  as  in  America,  as  will  be  seen 
by  examination  of  the  reports  from  Sweden,  above  mentioned.  In  Stock- 
holm 3.9  per  cent.    Tannefers  4.3  per  cent. 

Dr.  Rine,  of  Linten  (Meissner,  Schmidt's  Jahrbiicher,  No.  130,  p.  118), 
reports  "of  forty-five  hogs  three  were  found  infected,  and  a  fourth  was 
known  to  be  infected  only  after  five  persons  had  been  poisoned,"  nearly 
9  per  cent.;  and  Warfwinge  (Nord.  Med.  Ark.,  vii,  3,  No.  18,  1875)  re- 
ports 3  out  of  112  Bavarian  hams  trichinosed,  nearly  3  per  cent.  This 
will  compare  with  the  average,  and  is  higher  than  the  result  obtained 
from  the  examination  of  800  American  i)ork  sides  (very  much  higher 
when  we  consider  the  relative  frequency  of  trichina;  in  the  intercostals 
and  the  muscles  of  the  i)osterior  extremity),  in  which  only  18 — 2.-5  per 
cent. — were  found  infected. 

It  is  very  probable  that  the  number  of  trichinosed  hogs  fi)und  in 
some  other  special  localities  in  Europe  would  equal  the  largest  number 
found  in  isolated  cases  in  the  United  States  if  the  former  were  sepa- 
rated from  the  surrounding  country,  but  by  taking  a  number  of  places 
or  a  larger  extent  of  country  the  general  average  may  be  small,  although 
some  places  or  sections  may  be  highly  infeeted,  as  is  stated  by  v<m 
Linstow  (Vircli.  Arch.,  41,  1808,  p.  379.)  In  1807,  23  trichinosed  iiogs 
were  foun<l  in  1  lolstcin.  There  were  none  found  in  the  Duchy  of  Lauen- 
burg,  although  iii  the  ininie«liate  vicinity,  in  Lubeck,  tri«'hinosis  has 
appeared  in  man.  Also  the  lignres  given  above  tor  Sweden,  with  an 
average  of  1  to  22  to  40,  the  country-raised  hogs  show  only  1  to  5,000. 
This  will  jilso  be  corroborated  by  the  statistics  given  above  for  Prussia 
by  Eulenbeig,  and  in  fact  nearly  all  ])la('es  where  exaniinati«)ns  have 
been  made.  Thus,  if  tiie  St.ate  of  Illinois  were  taken  with  the  city  of 
Chi«;ago,  and  the  remainder  of  the  State  of  Indiana  were  inchuled  with 
Dearborn  and  Ohio  Counties,  the  average  would  probably  compare 
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favorably  with  the  result  of  examinations  in  Europe.  But  the  numbers 
of  trichinai  reported  in  Germany  arc  entirely  too  suiall.  In  1872  Mi'i.ss- 
ner  (Schmidt,  No.  152,  1872,  p.  91)  said:  •'Although  the  exauiiniition 
of  hogs  is  obligatory  in  Saxony,  not  over  one-half  of  the  hogs  are  ex- 
amined. This  is  made  more  apparent  by  the  number  of  epidemics 
occurring  in  ])laces  where  all  the  hogs  are  supposed  to  be  examined — 
at  Ilanover,  Diessenhofen,  Xeugersdorf,  Magdeburg,  Ilasselbacli,  Kap- 
endorf,  Lissa,  Berlin,  Grotzingen,  Bleidengen,  Trebur,  Etzalsrodn, 
Putzliingen,  Gross- Weehsuugen,  Forstham,  Konigsthal,  and  Nord- 
hauseu.     (See  further  particulars  in  sections  D  and  G). 

Whatever  may  be  said  of  the  number  of  trichinosed  hogs  found  in 
the  United  States,  the  epidemics  of  Germany  are  almost  uniformly 
traced  to  the  ingestion  of  freshly-killed  German  pork.  The  ei>i(leiiiic 
in  Bremen  (Dr.  G.  W.  Freke,  Berlin,  klin.  Woch,  x,  30,  1873)  was  sai<l 
to  be  traced  to  American  ham.  This  ham  was  not  of  good  quality,  as 
it  was  sold  at  auction,  and  apparently  the  reporter  satisfied  himself 
that  the  ham  was  xVmerican,  that  it  contained  trichin;e,  and  that  they 
were  capable  of  inoduciug  infection.  He  claimed  that  the  trichinie  in 
the  center  of  the  hams  were  still  alive.  Several  children  were  taken 
sick  in  Freiburg  (see  consular  letter,  Manheim,  No.  SO,  ^lay  3,  187'.)), 
and  it  was  reported  that  they  were  infected  by  eating  trichiiio^ed 
American  ham.  They  all  got  well,  and  no  positive  evidence  was  ottered 
on  the  subject.  Also  {I.  c.)  "  10  soldiers  were  taken  sick  in  Mayence. 
Although  the  disease  was  laid  to  American  pork,  no  trichin;e  could  be 
found  in  two  cases  which  died.  *  *  *"  The  cousul  further  states : 
"In  this  district  cases  of  trichinosis  occur,  sometimes  resulting  in 
death ;  yet,  after  close  inquiry  and  investigation,  in  no  case  can  I  find 
that  death  or  even  sickness  can  be  traced  to  American  meat."  This  is 
more  probable  when  it  is  considered  that  as  a  rule  trichime  lose  their 
power  to  infect  after  the  meat  has  been  i)roperly  cured. 

In  view  of  the  discussion  of  trichina  in  American  hams,  in  connection 
with  the  Bremen  epidemic.  Professor  Koper  (Deutsche  Vierteljahrss- 
schrilt  fiir  off.  GerundsheitspHege,  vi.  2,  1871,  p.  280)  instituted  a  series 
of  experiments  with  American  trichinosed  ham.  He  "fed  two  rabbits 
with  some  of  the  meat,  and  found  a  slight  redness  of  the  intestines,  but 
neither  intestinal  nor  muscle  trichiuie;"  "two  cases  have  been  reported 
in  Offenbach  and  two  in  Worms,  where  trichime  were  found  iu  Ameri- 
can meat"  (consular  letter). 

Considering  the  above  observations  as  to  the  relative  freciuency  of 
trichinosed  hogs  in  the  United  States,  it  might  be  asked  "  How  will  you 
explain  the  large  nund)er  of  infected  liams,  »S:c.,  louiul  in  Germany  ?"  I 
should  not  attempt  to  explain  it  until  1  was  satislie<l  that  the  hams  ex- 
amined were  really  American.  The  finding  of  trichina}  iu  the  hams  ex- 
amined cannot  be  questioned,  but  the  other  point  is  questioned.  The 
American  consul  at  JManheim  says  (letter  of  May  3d,  No,  vS(>):  "  There  is 
an  evident  disposition  on  the  part  of  German  authorities  to  discredit 
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American  meats.  *  *  *  The  least  appearance  of  trichinfe  in  Amer- 
ican liams  is  taken  notice  of,  published  in  the  newspapers  by  the  au- 
thorities and  those  interested  in  discrediting  it."  The  consul-general  at 
Frankfort  says  (No.  128,  March  31,  1879) : 

''  I  made  explicit  written  inquiry-  of  various  experts  and  veterinarians 
as  to  whether  trichinae  had  at  any  time  been  discovered  in  American 
pork  imported  at  Frankfort.  The  responses  were  unanimous  and  em- 
phatic in  the  negative.  One  of  the  gentlemen  questioned,  a  well-known 
veterinarian,  who  is  commissioned  bj'  the  army  contractor  here  to  ex- 
amine American  hams  and  sides  of  bacon,  declared  that  he  had  never  in 
the  course  of  a  long  exijerience  of  this  kind  found  trichinae  in  American 
pork,  and  that  he  had  not  heard  of  such  discovery  in  such  pork  imjiorted 
here.'- 

The  consular  agent  at  Mayence,  who  at  my  request  also  made  inquiry 
about  this  matter,  writes  as  follows  : 

"According  to  the  official  statement  of  Dr.  Wollpert,  the  veterinary 
surgeon  of  this  district,  he  examnied  between  the  lirst  and  twentieth  of 
January  last  some  eighty  pieces  of  American  ham,  and  discovered  no 
trichinie  in  any  of  them.  Neither  has  he  heard  of  trichinae  being  dis- 
covered in  American  pork  imported  at  anj'  subsequent  time  at  this 
place." 

Further  by  the  same : 

"  Well  authenticated  cases  have  come  to  my  knowledge  of  rumors  of 
the  finding  of  trichinie  in  American  pork,  resulting  upon  examination 
in  proving  that  the  meat  infected  was  not  American  at  all^  but  German. 
It  is  not  improbable,  however,  that  in  some  exceptional  cases  trichinae 
have  actually  been  disco\'ered  in  pork  from  the  United  States,  and  of 
course  the  greatest  i)ossible  use  has  been  made  of  these  cases  by  the 
German  pork  interest.  *  *  *  a  few  days  ago  the  butchers  of  May- 
ence reciuested  the  burgomaster  of  that  place  to  caution  the  public 
against  the  use  of  American  refined  lard  as  possibly  infected  with  tri- 
chinae. They  also  asked  that  octroi  duties  be  levied  upon  American 
lard  admitted  within  the  walls  of  the  city.  The  burgomaster  was  obliged 
to  rei)ly  that  trichinie  never  a])peared  in  refined  hud,  and  that  octroi 
duties  would  be  illegal;  but  the  petition  illustrates  the  extreme  anxiety 
and  jealousy  of  the  butchers.  Even  the  alleged  outbreak  of  i)U'uro-pneu- 
monia  among  American  cattle  is  cited  in  a  precautionary  and  alarming 
way." 

According  to  a  letter  from  the  United  States  consul  at  Leeds  (No.  19, 
August  20,  1878),  samples  of  American  hams  taken  promiscuously  from 
wholesale  dealers  by  the  sanitary  superintendent  (Ki'port  to  the  Sani- 
tary Committee  of  the  Leeds  Town  Council,  August,  ls78)  were  exam- 
ined by  the  borough  analyst  and  found  free  from  trichinie. 

These  (piotations  are  not  i)r<)(luce(l  to  cairv  the  idea  that  no  trichina' 
are  found  in  American  pork  abroad,  i>ut  to  sliowthe  jtossihilit^  that  tlie 
number  of  diseased  swine  is  overestimated  through  the  manipulation  of 
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persons,  perhaps  those  most  interested,  the  German  pork  dealers  and 
producers.  The  opinion  that  American  pork  is  fearfully  trichinosed  is 
so  prevalent  in  Europe  that  statements  unjustifiable  by  facts  arc  made 
and  eagerly  received.  Thej'  are  made  also  by  men  of  high  ability, 
whose  authority  on  such  subjects  should  not  admit  of  a  susiM(;ion, 
yet  are  open  to  severe  criticism,  as  in  the  case  of  Professor  lleschl, 
of  Vienna,  who,  in  a  letter  published  in  the  AViener  med.  Wochen- 
schrift,  June  8,  1878  (see  letter  froai  consul-general  at  Vienna  (No.  04) 
June  24,  1878),  informed  the  public  that  one  in  every  5  or  10  American 
hams  was  infected  with  trichin;e,  "  and  the  probability  exists  that  sev- 
eral ei>idemics  owe  their  origin  to  this  fact."  Professor  Heschl  after- 
wards declared  that  he  had  no  personal  knowledge  of  the  subject  to 
which  he  called  public  attention,  that  he  had  never  seen  an  American 
ham,  and  that  he  relied  ujion  the  examinations  made  in  Germany,  lie 
was  thereupon  invited  to  examine  some  American  hams,  and  after  a 
careful  examination  he  said  there  were  certainly  no  trichina^  in  them, 
and  that  they  were  sound  and  good.  The  substance  of  the  first  letter 
was  telegraphed  to  the  Loudon  Times,  and  has  been  quoted  in  the  Euro- 
pean press  generally  (see  London  Lancet,  vol.  i,  1878,  p.  913)  in  such  a 
manner  that  readers  would  not  suspect  that  irs  author  wrote  it  before 
he  had  seen  an  American  ham. 

Trichinosis  is  a  terrible  disease,  and  the  press  of  any  country  would 
be  doing  very  little  of  its  duty  if  it  failed  to  warn  the  people  of  su(;h  a 
danger.  But  how  often  the  interest  of  some  ])articular  dealer  has  l)een 
the  cause  of  impositions  on  the  public  through  the  i>ress  is  a  question 
that  presents  itself;  and  how  often  mistakes,  as  above  mentioned,  have 
occurred  in  regard  to  the  nativity  of  the  meat  examined  is  a  (juestion 
that  in  this  country  there  is  no  means  of  determining.  We  must  ac- 
cept the  results  obtained  in  Europe  until  after  proper  investigation  we 
can  state  definitely  and  officially  just  how  many  hogs  contain  triehin{© 
from  year  to  year,  and  the  disi)osition  that  is  made  of  them  ;  and  until 
that  time  the  American  pork  interest  will  be  at  the  mercy  of  any  one 
who  may  be  induced  to  give  the  support  of  his  professional  jmsition  to 
any  assertion  however  wild. 

If  adverse  legislation  is  any  i)roof  of  inferiority  of  pork  products 
America  does  not  stand  alone,  for  in  Kussia  it  was  forbi<lden  (Sclnuidt's 
Jahrbiicher,  Bd.  138,  p.  101)  by  law  to  import  ham  or  sausage  from  (ier- 
many  under  a  i)enalty  of  100  roubles  for  rhe  lirst  offense.  -00  for  tlie 
second,  and  after  offending  the  third  time,  the  dealer's  license  to  be  an- 
nulled. And  in  1871  (London  Lancet,  i,  1871,  p.  843)  ''  the  importation 
of  German  i)()rk  sausage  into  England  i)ro<luce(l  enough  eases  of  triclii- 
nosis  to  attract  the  attention  of  Mv.  Simon,  who  commissioned  Dr.  Thu- 
dichum  to  investigate." 

But  even  if  it  could  be  i)roven  that  all  that  has  been  asserted  of  Anu'r- 
ican  swine  products  were  true,  it  does  not  solve  the  <iueslion  of  the 
origin  of  trichinie.     As  to  priority,  there  is  every  reason  to  believt'  that 
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trichinosis  has  been  more  or  less  common  in  Europe  for  a  long  time.  In 
fact,  there  is  positive  evidence  of  it  in  the  occurrence  of  epidemics  or 
single  cases,  verified  by  post  mortem  examinations  in  after  years,  as  at 
Jussen,  Wegeleben,  Hamburg,  and  Dresden.  (See  Yirchow,  oj;.  cit,  p. 
36  to  49,  who  mentions  other  cases,  and  section  D  of  this  report,  1,  His- 
tory, &c.)  And  further,  this  is  the  opinion  of  many  observers.  Kestner 
says  (op.  cit,  p.  31):  "  The  principal  centers  have  been,  for  some  reason, 
difficult  to  explain,  Prussia,  Saxony,  and  recently  Hanover";  and  page 
46:  "The  ancient  country  of  Mansfield,  of  which  Hettstadt  forms  a  part, 
seems  to  enjoy  the  sad  privilege  of  a  permanent  possession  of  this  par- 
asite." Renz  (Die  Trichineukrankheit  des  Menschen,  Tiibingen,  1867: 
"In  the  vicinity  of  Hedersleben  there  is  a  trichinte  nucleus  of  old 
date,  and  if  we  could  have  a  correct  history  of  trichinae  for  the  whole 
province  of  Saxony  there  would  be  some  interesting  developments  as 
regards  Magdeburg  and  Messeburg  and  the  surrounding  regions."  Dr. 
O.  V.  Linstow  {I.  c.)  says:  "  It  is  probable  that  our  land  is  the  natural 
home  of  the  trichina;." 

According  to  a  communication  from  an  agriculturist  (Bay.  iirztl.  In- 
tel, bl.  Bd.  6,  Feb.  1866)  quoted  by  Meissner  {op.  cit,  No.  130,  p.  114),  trich- 
inosed  hogs  were  known  in  Saxony  between  40  and  50  years  ago. 

"After  a  dry  season,  or  when  the  hogs  were  kept  in  a  very  dry  place 
and  the  wallowing  places  became  more  dry,  they  seemed  to  have  more 
worms,  but  were  cured  with  hemp-seed.  The  meat  was  not  generally 
eaten,  but  sometimes  it  was  noticed  that  such  meat  when  eaten  gave  a 
sensation  of  sand  between  the  teeth.  No  cases  of  trichinosis  occurred 
in  man  because  the  meat  was  well  cooked." 

Kertuco  {op.  cit,  p.  47): 

"  Competent  observers  see  in  the  crossing  of  foreign  races  the  cause 
of  the  propagation  of  trichinte.  Hungarian  pork,  supposed  to  be  the 
source  of  trichina;,  is  not  more  infected  than  Gernum  pork,  and  in 
Bavaria,  where  this  pork  is  imported  on  a  large  scale,  trichinosis 
has  never  appeared.  The  English  breed,  generally  raised  with  a  great 
deal  of  care,  has  shown  an  unhappy  aptitude  to  the  introduction  of 
trichina;  on  the;  continent,  on  account,  perhaps,  of  its  close  relation 
with  the  American  breeds"  (which  came  from  England).  "Leuckart 
thinks  tliat  Nortli  America  is  the  true  source  of  trichina',  but  in  Menschl., 
par.  ii,  3,  p.  501,  says  the  cause  of  the  first  infection  in  Hettstadt  was  a 
half-blooded  English  sow.  (Notk. — In  Sweden  the  jiroportion  of  trich- 
inoscd  hogs  is  only  ecpnilled  by  that  of  some  places  in  North  America, 
viz,  in  Chicago,  the  so-caUed  I'orkoiiolis)," 

Pagensteiiher  {op.  cit.,  p.  38)  says : 

"  it  cannot  be  conceived,  as  Klenke  has  believed,  that  trichiniu  were 
first  imported  from  England,  as  Hark;  found  trichiniein  corpses  in  Ber- 
lin, as  in<li('aling  an  ancient  infection,  ahnost  at  the  same  time  that  they 
were  discovered  in  England— or  that  they  might  have  been  spiead  by 
American  meats  because  they  were  first  tound  there  in  the  hog,  as  they 
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had  been  seen  in  man  iu  numerous  places  in  Europe.  This  is  a  hypoth- 
esis wholly  untenable,  as  tbere  is  no  iudigeuous  American  animal,  ex- 
cept the  guinea-pig,  which  could  harbor  them."  (Leuckart,  Menschl., 
Par.  ii,  3,  Note,  p.  591,  Pachent.) 

On  this  subject  Delpech  {op  clt,  p.  45)  says : 

"  The  geographical  distribution  of  the  helminths  is  a  fact  too  well 
known  to  be  longer  insisted  on." 

While  the  ta'nia  solium  is  almost  exclusively  met  with  in  France,  Eng- 
land, Prussia,  Austria,  Spain,  and  Greece,  the  hothriocephalus  is  found 
with  it  in  llollaudand  Sweden,  and  almost  exclusively  occupies  Switzer- 
land and  Russia. 

The  ascaris  lumbricoides,  very  common  in  Cayenne,  Hayti,  Brazil,  the 
French  Antilles,  Mauritius  (I'lle  de  France),  Reunion  (I'lle  de  Bourbon), 
Sweden,  and  certain  parts  of  France,  is  very  rare  in  Paris. 

There  is  nothing  more  curious  than  the  distribution  of  the  human 
entozoajila  via  Modinemis.  The  east  side  of  Africa,  at  Senegal  and 
Guinea,  eastern  Egypt,  the  central  parts  of  Asia,  Arabia,  the  shores  of 
the  Persian  Gulf,  Persia,  Hiudostan,  and  farther  east  in  Tartary,  con- 
stitute the  zone  in  which  it  has  been  observed.  It  is  confined  abso- 
lutely on  the  south  by  the  equator;  in  the  north  it  is  bounded  by  the 
eastern  shore  of  the  Caspian  Sea,  and  stops  at  the  forty-seventh  degree 
of  north  latitude,  while  in  Africa  it  only  attains  the  thirty- third  degree. 

Iceland  is  the  place  of  predilection  of  hydatids,  which  affect  one-fifth  of 
the  population. 

The  cysticercus  celhdosa  of  man  is  frequent  in  Berlin,  accordinj^  to 
Eudolphi,  Knape  and  Virchow,  while  Brenner  could  never  find  it  in  Aus- 
tria. That  of  the  hog  is  universal  in  France,  but  occupies  certain  regions 
by  preference. 

The  trichina  spiralis  does  not  escape  the  peculiar  conditions  which  re- 
sult from  temperature,  alimentary  habits  of  the  people,  regular  transmis- 
sion of  the  parasite  in  i^roportion  to  its  development,  and  other  causes  not 
completely  understood.  Prussia,  especially  in  the  vicinity  of  Magdeburg 
and  Mcrseburg,  takes  the  first  place  as  a  trichina  district.  Then  come 
Brunswick  and  Saxony ;  then  England,  Denmark,  Austria,  and  Bavaria. 
North  America  is  not  exempt,  and  the  cases  which  occurred  in  Ham- 
burg, from  an  infected  hog  brought  from  Valparaiso,  show  that  it  oc- 
curs in  South  America. 

"The  disease  exists  in  India,  and  Dr.  Gordon  (Times,  December  14, 
1874)  describes  the  habits  of  the  Hindoos,  who  allow  filth  and  otl'al  of  all 
kinds,  dead  bodies  of  domestic  animals,  and  even  human  corpses  to  lie 
on  the  ground,  which  are  devoured  by  the  swine  without  hindrance." 
(In  the  latter  days  of  18G4  news  was  received  that  several  cases  of  trich- 
inosis had  occurred  in  the  English  hospital  at  Calcutta,  and  that  it 
was  quite  frequent  in  the  natives. — Pagenstecher,  op.  nV.,  p. -S;  also, 
Gerlach,  die  Tr.,  note,  \).  73.) 

"Finally,  Lebert  (Gaz.  Med.  de  Paris  180G)  notices  the  occurrence  of 
the  disease  in  Switzerland,  in  1829. 
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"  France,  up  to  this  time  (18GG),  remains  outside  of  the  limits  of  this 
distribution." 

Later  reports  show  that  trichinai  have  been  found  in  rats  in  Paris 
(Goujon,  I.  c),  and  in  Eussia.  Krylovr  {I.  c.)  reported  cases  in  St.  Pe- 
tersburg, but  P.  V.  Maydell  {I.  c.)  denies  that  they  received  the  infection 
in  that  couutry.  Eudnef  (see  Pageustecher,  p.  40)  reports  trichina?; 
and,  again,  Krylow  (Deutsch.  Zeitschrift,  iii,  187G,  p.  392)  found  5  out  of 
3,550  hogs  infected,  and  thinks  that  if  the  examinations  for  trichinie 
were  obligatory  in  Eussia,  trichinae  would  be  found  to  be  more  numerous 
than  in  Germany.  Scheiber  (Virch.  Arch.,  No.  55,  1872,  p.  408)  says 
the  same  of  Eoumania.  Gerlach  (Die  Trichinen,  note  p.  74)  says  that 
according  to  tlie  statement  of  a  shij)  captain,  who  often  visits  China, 
trichinosis  occurs  among  the  filthy  lower  classes.  They  have  been  found 
in  Africa  and  Italy  (see  above  reports)  and  (Heller,  I.  c.)  in  Australia. 

Finally,  I  will  quote  Falck  (Die  Fleisch.,  p.  523):  "Trichinre  do  not 
belong  to  those  animals  which  are  confined  to  any  particular  place; 
they  are  cosmopolitan."  Pagenstecher  {op.  cit,  p.  38):  "Because  a 
place  has  not  suffered  from  the  ravages  of  trichinae  is  no  guaranty  that 
it  will  not,  for  it  has  become  cosmopolitan  with  man,  hogs,  rats,  and 
mice";  and  Ileller  (Ziemssen's  Encyc,  iii,  p.  028):  '■'■Tricliincc  have  been 
found  in  all  countries  where  search  has  been  made  for  them.^'' 

Section  D.— TEICHINOSIS. 

1.   niSTORY. 

a.  History  in  general. 

The  first  hint  of  a  connection  between  the  trichina  spiralis  and  disease 
in  the  human  body  was  given  by  U.  AVood  in  1835  (Loud.  Med.  Gaz., 
May,  1835). 

In  1800  Professor  Zenker,  of  Dresden  (Deutsche  Arch,  fiir  Klin.  Med., 
viii,  J).  389),  treated  what  was  supposed  to  be  a  case  of  tyi>hus  fever, 
with  the  unusiud  complication  of  excessive  muscular  i)ain  and  (edema, 
etc.  lie  was  thus,  after  the  death  of  the  patient,  led  to  make  a  micro- 
scoi)ic  examination  of  the  muscle  and  found  the  whole  muscular  system 
swarming  with  tri(;hina'.  He  at  once  inferred  that  not  only  the  jn'culiar 
symi)t()ins  but  the  whole  disease  was  caused  by  their  presen(;e  and 
called  it  trichiniasis  (trlchinenkrankheit.) 

Lcuckart  (irntcrsnclmngen,  etc.,  p.  31)  iniingnrated  a  series  of  experi- 
ments which  established  beyond  a  doubt  the  causal  relation  bt'tween  the 
parasite  and  the  disease. 

"Friedrich  (Viri'h.  Arch.  25,  1802,  ]>.  399)  in  1802  first  diagnosticated 
the  disease  and  dctennineil  experimentally  the  i)resence  of  trichina^  dur- 
ing the  life  of  the  patient."     (Scoutetten,  op.  cit.,  p.  52.) 

Closely  following  the  jjublication  of  Zenker's  case  the  symi)toms  of 
many  i)revious  epidemics,  hitherto  not  clearly  understood,  were  ex- 
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amiued  critically  and  fouud  to  correspoud  so  closely  with  those  of  this 
case — which  now  was  becoming-  known,  as  his  report  was  copied  far  and 
wide — that  the  epidemics  in  question  were  unhesitatingly  referred  to 
trichinie  and  pronounced  trichinosis.  The  earliest  of  these  cases,  pre- 
viously considered  as  a  result  of  injection  of  some  poison  peculiar  to 
meat  (Wurstgift,  etc. ;  see  Diagnosis,  p.  — ),  occurred  in . 

Wiirtemburg  in  1GG5,  in  which  four  cases,  three  fatal,  occurred. — 
Fehr.  (Miscell.  Med.  Phys.  Cur.  Acad.  Xat.,  etc.,  I  Ann.  vi,  1077,  Obs. 
181,  p.  269).  This  is  considered  by  Heller  (/.  c.)  as  an  undoubted  epi- 
demic of  trichinosis.     In 

Grobzig,  near  Dessau,  1818 :  7  or  8  cases. — (Dr.  Kahler's  Ilufeland's 
Journal,  vol.  v,  p.  44.) 

Adeltingen,  1829.— Lebert  (Gaz.  Med.  de  Paris).     [See  Section  C] 

Strasbnrg,  1831 :  300  cases,  30  deaths. — (Ilollstein  Deutsche  Khnik, 
14,  18G3.) 

Neidermittlau :  1834,  34-5  cases  called  gastro-rheumatic  fever.  C. 
Wagner  (Arch,  der  Heilkunde,  1804,  p.  278,  and  Husemann,  Deutsche 
Klin.,  8,  9,  10,  1804). 

Wurzen,  1837. — (Meissner,  oi).  cit.,  1808,  p.  117.) 

Dresden,  1842 :  4  cases,  2  deaths.  One  of  the  victims,  a  lady,  moved  to 
Breslau,  and  was  operated  upon  for  cancer,  and  died  25  years  afterwards. 
At  the  autopsy  numerous  trichiuaj  were  found  in  the  muscles.  Two 
servants  died  in  1842,  and  the  butcher  who  sold  the  meat  was  taken 
sick,  all  with  the  same  symptoms.  Klopsch  (Virch.  Arch.,  35,  1807,  p. 
009). 

Halberstadt,  1844.  Described  by  Dr.  Abel  as  influenza  or  grippe. 
(See  Renz,  op.  cit.,  p.  50.) 

Quedlinburg,  1844.    Dr.  Abel  (see  Renz,  /.  c). 

"Jessen,  1845:  7  cases,  4  deaths.  A,  Llicki  (Vierteljahresschrift  tiir 
ger.  u.  oft".  Med.  Bd.  25,  1804,  p.  102.)  Trichinoi  were  found  in  one  of 
these  cases  by  Langenbeck  during  an  operation.  A  merchant  had  in- 
vited the  members  of  a  board  of  school  commissioners  to  lunch  with 
him;  seven  of  the  eight  were  taken  sick  and  four  died.  The  suspicion 
of  poisoning  was  so  strong  that  the  merchant  had  to  leave  the  country." 
(Virchow,  op.  cit,  p.  49.) 

Leipzig,  1848:  26  cases,  2  deaths.  Wagner,  quoted  by  Delpech,  p. 
36.    Miigeln,  1848,  iNIeissner  (/.  c). 

Oschatz,  1848.  Wagner  (Arch,  der  Heilkunde,  1804,  p.  278),  Mr- 
chow,  p.  50. 

Wegeleben,  1849.  Mosler  (Yirch.  Arch.,  Is'o.  33,  1865,  p.  215),  Vir- 
chow,/.c;  104  cases  and  27  deaths,  treated  by  Rudolph,  called  "En- 
glish sweat"  and  "black  death,"  the  latter  because  the  bodies  became 
black  after  lying  some  time.  Renz  {op.cit.^  p.  4):  "There  was  a  fever 
and  a  miliary  eruption;  cases  first  observed  in  the  employes  of  a  sugar 
factory.  Rupprecht  found  trichina'  in  one  of  these  cases  10  years  after." 
(Meissner,  op.  cit.^  No.  130,  p.  109.) 
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Eeicbenbach,  1849-50.    Meissner  [1.  c). 

Quedliiiburg,  Halberstadt,  1851.  Dr.  Abel  (Preuss.  Yereinzeitung, 
November  15,  1857)  described  as  a  peculiar  epidemic  influenza  in  the 
neiftbborliood  between  the  Harz  (Hay  Meissner,  Renz,  I.  c). 

Hamburg,  1851:  9  cases,  3  deaths.  Tungel  says  (Virch.  Arch.,  28, 
18G3,  p.  391)  as  the  judicial  examination  failed  to  show  the  cause  of  the 
disease  it  was  called  "  schinkengift,"  as  the  meat  was  of  bad  quality 
and  sold  cheaply  on  that  account.  One  of  the  patients  who  recovered 
died  in  the  Hamburg  mad-house  in  18G5,  and  numerous  trichime  were 
found  in  the  muscles.  (Virch.  Arch.,  32, 1865,  p.  363,  and  Pagenstecher, 
30,  31.) 

Celle,  Hanover,  1855:  12  cases.  (Letter  of  Dr.  Baring  to  editor  of 
Zeitschrift  fiir  j)ract.  Heilk.  Hanover,  18G4.  2d  Aufl.,  Gerlach  Land- 
wirthschaftbche  Zeitung,  No.  381,  4073.) 

Schweitz,  Merschede,  1855. 

Breslau,  1858.    Meissner  {I.e.). 

Magdeburg,  1858.  Scudler  says  (Deutsche  Klinik,  No.  27,  1862,  No. 
2, 18G3,  also  Scholz,  I.  c.)  the  disease  was  called  "acute  epidemic  oedema 
of  the  subcutaneous  cellular  tissue  and  muscles." 

Blankenburg,  1859:  Nearly  150  cases.  Scholz  (Deutsche  Klinik,  17, 
1854),  "  Dr  Abel  called  it  rheumatic  fever,  with  acute  oedema  of  the 
muscles  and  cellular  tissue."     (Renz,  op.  cit.,  p]).  4—5.) 

In  addition  to  these  epidemics  generally  accepted  as  trichinosis,  there 
occurred  in  Paris  in  1828-'29  a  severe  epidemic  called  '■'' acrodynia^^ 
"mal  des  mains  et  des  pieds,"  "  dry th^^na  epiddmique,"  "phlegmaric 
gastro-cutanee  aigue  multiform,"  etc.,  and  lately  has  been  called  trich- 
inois  by  Le  Eoy  de  Mericourt.  (Arch.  g6n.  de  Med.,  ii,  1865,  p.  620.) 
[This  epidemic  has  been  generally  accepted  as  one  of  trichinosis,  but 
according  to  Meissner,  I.  c,  and  Med.  Times  and  Gaz.  (London),  vol.  i, 
1866,  p.  622,  Delpech  (Report  to  Acad,  de  Sc.  de  Paris)  not  only  denies 
this,  but  in  the  latter  is  made  to  say  there  are  no  trichina}  in  France. 
In  a  later  work  (Les  trichines  et  la  trichinose,  etc.,  Paris,  1866,  p.  80) 
he  does  not  deny  the  discovery  of  trichiuic  in  the  cadaver,  but  says: 
"We,  M.  Raynal  and  myself,  were  perfectly  correct  when  we  said  that 
no  cases  of  trichinous  infection  had  been  known  to  occur  on  our  soil.] 

"The  symptoms  of  acrodynia,  according  to  Demos  (Nouveau  Die.  de 
med.  et  de  cliirurg.  prat.,  ed.  .Jacoud,  I'aris,  1864,  i,  p.  375),  occur  in 
three  series:  Disturbances  referable  (I)  to  the  alimentary  canal;  (2)  to 
the  nervous  system ;  (3)  to  the  cellular  tissue  of  the  external  and  inter- 
nal covering — skin,  conjunctiva;,  i)haryngeal,  bronchial,  and  urethral 
nuicous  membranes.  In  the  beginning  there  are  digestive  ilisorders — 
loss  of  appetite,  obstinate  (lmIcmui  of  the  face,  at  times  conjunctivitis 
and  bronchitis,  often  vomiting  and  diarrluea.  Then  f()llows  stitliH'ss  of 
the  joints,  with  sensation  of  formication,  which  givt's  way  to  snperlicial 
and  deep  liyi)cr(esthesia,  painful,  often  convulsive  sensations  of  various 
kinds — contraction,  twitchings,  convulsions,  erythematous  redness,  68- 
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pecially  of  the  hands  and  feet;  later,  anesthesia,  weakness,  paralysis. 
The  erythema  g\,ves  place  to  a  yellow,  blackish  scaling  of  the  skin  ;  fever 
usually  absent ;  intelligence  clear.  The  results  of  post-mortem  exam- 
inations entirely  negative. 

Bascome,  in  his  llistory  of  Epidemic  Pestilences,  London,  18.51,  al- 
though giving  his  descriptions  of  diseases  only  in  a  general  way,  and 
for  this  reason  not  so  available  for  statistical  i^urposes,  yet  when  simi- 
larities occur  are  the  more  striking,  because  he  makes  no  attempt  to  fol- 
low any  particular  theory.    He  says,  p.  1^6 : 

"  This  year  (1827)  a  singular  malady,  a  sort  of  a  rheumatic  fever,  occa- 
sioning great  agony,  broke  out  in  the  island  of  St.  Thomas,  West  Indies, 
and  affected  almost  every  one  of  a  population  of  12,000  persons.  It 
obtained  from  the  negroes  the  cognomen  of  '  dandy  fever.'  It  was 
rarely  fatal.  A  similar  disease  prevailed  the  year  following  in  Paris 
*  *  *.  A  writer  thus  describes  the  malady  *  *  *.  It  was  gen- 
erally unaccompanied  with  any  great  degree  of  fever,  but  affected  the 
whole  nervous  system  in  a  most  peculiar  manner,  especially  by  a  most 
painful  sense  of  formication  of  the  hands  and  feet,  as  well  as  a  degree 
of  numbness  which  seized  first  upon  the  members  and  thence  extended 
over  the  whole  body.  The  formication  and  painful  numbness  of  the 
extremities  were  so  characteristic  of  the  complaint  that  at  Paris  and 
elsewhere  in  France  it  was  known  by  the  name  of  '  mal  des  pieds  et 
des  mains.'  The  cellular  tissues  in  this  disease  became  afi'ected  after  a 
while ;  tljc  hands  and  feet  swelled,  and  oedema  attacked  the  face  and 
several  other  parts  of  the  frame.  Immense  numbers  suffered  from  it  in 
France.  The  sensations  were  compared  to  those  caused  by  the  punc- 
tures from  the  points  of  a  thousand  needles  or  of  some  such  sharj)  in- 
strument. An  intense  degree  of  heat  aggravated  the  sutteriugs,  and 
many  could  scarcely  move  their  body  or  extremities  without  great 
agony ;  cramps  and  spasmodic  contractions  were  present  in  many  cases ; 
the  dig(^stive  organs  were  greatly  disordered,  and  symptoms  of  cholera 
morbus  were  sometimes  developed  in  the  course  of  the  disease ;  erup- 
tions of  various  kinds  occurred  on  the  body ;  sleep  was  prevented  by 
the  excessive  pain  and  general  disturbance  of  the  system ;  delirium 
sometimes  supervened ;  the  sight  and  liearing  and  the  sense  of  smell 
were  altogetlier  lost  in  some,  but  in  others  only  partially  impaired.  In 
some,  convalescence  followed  in  a  few  weeks;  in  others,  not  until  several 
montlis  had  elapsed.  Great  numbers  fell  victims  to  the  malady,  and 
many  i)erished  ultimately  from  its  sequeUv.''' 

This  disease  "was  observed  (Heller,  Ziemssen's  Cyc.,  iii,  p.  GIO)  as  a 
widespread  epidemic  in  Paris  in  1828-'20,  and  afterwards  in  various 
other  districts  of  France,  as,  for  instance,  in  Coulonimiers,  Pere-Cham- 
penoise,  Montmirail,  and  Vitry;  in  1840  in  Belgium,  and  in  1854  in  the 
Crimean  army.  In  order  to  recognize  that  this  view  is  correct,  it  is  only 
necessary  to  read  the  name  an«l  n'(!i)IIect  that  the  prevailing  ei)i<lemic  in 
Magdeburg  and  vicinity  iu  the  year  1858,  and  subsequently,  was  de- 
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scribed  by  Scudler"  {I.  c.)  "  as  acute  epidemic  oedema  of  the  subcutaneous 
cellular  tissue  and  muscles.  We  may  thus  comjiare  it  with  an  epidemic 
of  'febris  desquamatio  typboides' in  18G3  in  Zullichau  and  vicinity, 
described  by  Frank  as  'epidemic  morbid  desquamation  of  the  epider- 
mis,' which  without  doubt  is  to  be  considered  as  trichinosis." 

Yirchow,  Leuckart,  Pagenstecher,  and  other  able  observers  do  not 
doubt  the  previous  occurrence  of  this  terrible  disease,  and  Zenker  very 
naturally  says  that  (Heller,  I.  c.)  "cases  of  encapsulated  trichinae  are  to 
be  considered  as  healed  cases  of  trichinosis."  Thus  the  50  cases  recorded 
in  section  A  may  represent  not  only  50  cases  of  trichinosis  in  man,  but 
50  epidemics.  Some  of  them  might  have  resulted  from  very  light 
infection,  or,  when  the  number  of  trichiure  was  large,  from  several  such 
infections,  no  single  one  of  which  might  have  presented  more  than  a 
passing  disturbance  of  the  digestive  organs,  or  each  one  may  have' 
resulted  from  infection  during  a  more  or  less  grave  aud  extensive  epi- 
demic, as  in  the  cases  from  Jessen,  from  Hamburg,  Dresden,  and  Wege- 
leben,  etc.  Thus,  as  Leuckart  says  (Uutersuchungen,  etc.,  p.  18),  "The 
disease  has  not  failed  to  appear  in  former  times,  only  the  explanation  of 
the  symi^toms  was  different.  Typhus,  inlluenza,  gastro-rheumatic  fever, 
rheumatism,  gout,  oedema  of  the  muscles,  aud  poisoning  were  the  diag- 
noses, according  to  the  most  prominent  symptoms,  until  the  discovery 
of  trichinosis  furnished  a  clue  to  their  nature  and  etiology." 

Eeferriug  again  to  Bascome  (p.  80),  it  will  be  seen  that  the  disease 
called  "English  sweat"  or  "sudor  anglicus"  occurred  in  England  in 
1485  (p.  70),  and  prevailed  at  the  same  time  in  Ireland.  It  also  occurred 
in  1505  (p.  75),  1517  (p.  77),  and  tlie  last  time  in  1551  (p.  80).  "The  symp- 
toms (p.  70)  were  those  of  a  violent  inflammatory  fever,  which,  after  a 
short  time,  caused  great  prostration  of  strengtli.  There  were  also  pres- 
ent oppression  at  the  stomach  and  violent  headache,  accompanied  by 
lethargic  stupor,  and  the  body  was  covered  with  a  profuse  f<Ptid  perspi- 
ration. The  progress  of  this  singular  malady  was  very  rapid,  a  crisis 
always  takuig  phice  witliin  the  space  of  a  day  and  a  night.  The  internal 
heat  from  which  the  patient  suffered  was  intolerable,  yet  everything 
cold,  or  even  cool,  was  certain  death.  No  one  was  exempt.  Many  of 
those  who  recovered  from  the  first  attack  were  attacked  a  second,  and 
some  even  a  third  tinu'."  Tliere  are  some  jioints  in  these  symptoms 
widely  ditlerent  from  those  of  trichinosis.  Yet,  in  regard  to  the  prog- 
ress, it  is  i)ossil)le  that  some  of  the  e.arlier  symptoms  may  have  been 
overlooked,  and  in  regard  to  the  dnnger  from  "cold"  it  will  be  remem- 
bered tliul  it  is  oidy  n'ceiitly  th;if  a  low  temperature  has  not  been  con- 
sidered dangerous  in  all  forms  ol"  lever.  It  is  possible  that  the  remarks 
of  Ileller,  referring  to  what  was  ealleil  by  the  same  name  in  Wegelebeu 
in  ISIO,  will  apply  here  as  well.  He  says  {op.  cit.,  p.  (510),  "The  descrip- 
tions of  this  disease  present  such  a  striking  resemblance  to  trichinosis 
that  we  are  com])elled  to  consider  them  the  same  even  if  imi)oitant 
symptoms  are  omitti'd,  or  if  others  seem  to  be  grouped  anomal()usly." 
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(Compare  HirscL,  Hist.  Geog.  Path.,  i,  p.  408,  1800,  Virch.  Arcb.,  8,  p. 
18).  "The  sweating  i)Uigiie  (Bascome,  p.  Sl-1>)  also  occurred  in  Ham- 
burg, Lubeck,  Stettin,  Zwickau,  and  Brussels  in  15-'0."  Most  of  these 
places,  it  will  be  seen  further  on,  have  recently  been  the  seat  of  trichi- 
nosis. "Jn  1525  (Bascome,  p.  79),  the  sweating  sickness,  which  had 
been  for  some  time  raging  in  England,  extended  to  other  parts  of 
Europe,  and  in  the  course  of  live  years  spread  over  Lower  Germany, 
the  Low  Countries,  Holland,  Zealand,  Brabant,  Flanders,  Denmark, 
iforway,  and  France.  Six  hundred  and  upwards  would  sometimes  be 
seized  in  a  day,  while  of  this  number,  when  so  seized,  rarely  more  than 
six  recovered,  so  destructive  was  it.  In  1527,  'deadly  fevers  were  rife 
in  London,  which,  iu  the  autumn,  degenerated  into  sweating  sickness. 
It  invaded  Cork  in  Ireland,  and  Italy  also.  In  1528,  an  epidemic  pre- 
vailed in  France.'  The  disease  was  a  highly  inllammatory  form,  which 
proved  fatal  in  a  very  short  time,  very  frequently  in  the  space  of  a 
few  hours.  In  many  cases  of  those  who  recovered,  the  hair  and  nails 
dropped  off,  and  convalescence  was  tedijous,  leaving  the  constitution 
much  impaired.  The  symptoms  were  evidently  the  same  as  those 
observed  in  what  was  termed  '  dandy  fever,'  which  prevailed  in  later 
times  in  France  and  in  the  West  India  Islands  in  the  year  1828"  (referred 
to  above). 

Other  epidemics  to  which  trichinosis,  in  some  of  its  symptoms,  was  so 
similar  that  it  has  been  misnamed  for  them,  as  intluenza,  catarrh,  etc., 
have  been  prevalent  many  times  in  dillerent  parts  of  lMiroi)e.  In  the 
year  1570  there  prevailed  in  Spain  an  epidemic  similar  to  the  ''  febris 
diaria,"  and  another  called  "sudorific  fever;  then  the  miliary  pesti- 
lence which  prevailed  in  Hungary  in  1G72,  and  Hamburg  in  1075,  and 
the  miliary  or  sweating  pestilence,"  which  "committed  great  ravages  iai 
Stuttgart,  Dusseldorf,  Erfurt,  and  Jena  in  1090  (B.,  p.  114).  The  miliary 
fever  in  Berlin  in  1074,  and  the  miliary  or  sweating  pestilence  in  Bres- 
lau  in  1700."  In  1708  a  universal  catarrh  overspread  all  Euro])e  and 
America.  Lancisius  relates  that  a  similar  epidemic  appeared  and  raged 
with  much  severity  in  Italy,  especially  in  Rome  ;  he  describes  the  mal- 
ady as  begiiniing  with  a  running  at  the  nose,  or  coryza,  attended  with 
pains  in  the  limbs,  extending  over  the  whole  body,  but  felt  more  espe- 
cially in  the  chest.  In  Sto<;kholm  and  Copenhagen  many  died  of  the 
"sweating  sickness"  in  1710  {I.e.,  \).  119).  In  1712  a  miliary  or  "sweat- 
ing pestilence"  raged  at  Miimi)elgart ;  in  1720  in  the  Canton  de  Bray,  in 
Lower  Seine;  in  1723  in  Frankfort;  in  1728  inlhienza  was  prevalent 
in  Spain  ;  in  173G  (p.  125,  op.  cit.)  ergotism  "again  'broke  out  in  Sile- 
sia, in  Subbortli,  and  at  Waltcnburgli,  in  r>()liemia.'  Dr.  Saine  de. 
scribes  the  disease  as  beginning  with  a  disagreeables  titillation  of  the 
feet,  as  if  ants  were  creeinng  on  them  (formication),  wliicli  was  soon 
succeeded  by  a  violent  cardialgia,  or  i)ain  in  (he  slomaeh  ;  tlie  liands 
were  next  all'ected,  then  rhe  head;  many  cried  out  lliat  their  hands  and 
feet  were  on  fire;  epilepsy  was  one  of  the  concomitants  of  the  disease." 
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In  1788  there  were  epidemics  in  America;  one  was  described  by  Dr. 
Mansou,  thus :  "  Slight  influenza,  stinging  pain  in  the  jaws  and  limbs, 
soreness  of  the  muscles  of  the  neck,  attended  with  severe  fever;  in  Rot- 
tingen,  in  1802,  the  young  and  strong  were  suddenlj^  seized  with  pain 
and  anguish  at  the  heart ;  with  violent  palpitations  and  lacerating  i)ains 
in  the  nape  of  the  neck ;  profuse,  sour,  ill-smelling  i^erspiration,  broke 
out  over  the  entire  body,  and  a  suffering  as  though  a  violent  rheumatic 
fever  had  seized  on  the  tendinous  expansions,  accompanied  the  terrible 
malady ;  in  the  worst  cases  a  spasmodic  trembling  ensued,  the  patient 
fainted,  the  limbs  became  rigid  and  death  closed  the  scene  frequently 
within  twenty-four  hours  from  the  commencement  of  the  attack  "  [op.  cit.^ 
p.  147). 

In  the  lack  of  complete  histories  of  these  epidemics,  many  of  them 
appear  from  the  symptoms  given,  strikingly  similar  to  trichinosis.  The 
symptoms  mentioned  being  probably  the  most  prominent  are  the  same 
as  those  most  likely  to  be  noticed  in  that  disease.  Excruciating  pains 
in  different  parts  of  the  body,  profuse  perspiration,  especially  if  foetid  in 
character,  with  the  oedema,  are  insufticient  to  lead  to  a  suspicion  of  trichi- 
nosis. Such  a  disease,  with  severe  dysentery  and  acute  pains  in  all 
parts  of  the  body,  anguish  and  great  depression  of  both  mind  and  body, 
occurred  among  the  Carthaginians  sent  (B.  C.  427)  to  subjugate  Sicily 
(Bascome,  p.  8). 

Possibly  if  fuller  particulars  could  be  obtained  the  symptoms  in  many 
of  the  above  epidemics  would  show  a  great  dissimilarity  to  trichinosis, 
especially  in  those  in  which  vast  numbers  perished  in  a  short  time,  c.  g., 
in  Copenhagen  and  Stockholm,  where  30,000  and  25,000,  respectively,  died 
in  G  month  sin  1710,  as  also  in  Gottiugen,  1802,  and  in  France  in  1528, 
when  the  short  course  of  the  disease  would  make  a  diagnosis  of  trichi- 
nosis extremely  doubtful,  although  more  minute  information  might 
reveal  the  occurrence  of  early  symptoms  of  considerable  duration.  In 
the  epidemic  on  the  continent  of  Europe,  especially  in  France,  and  the 
Low  Countries  in  1525-';}0,  the  intense  mortality  does  not  corn^spond  with 
that  of  trichinosis.  It  is  possible  that  the  only  similarity  the  epidemic 
of  Wegelebcn  ])ore  to  "English  sweat"  was  the  profuse  diaphoresis. 
But  it  is  just  as  probable  tbat  an  epidemic  of  trichinosis  might  have 
been  at  some  time  confounded  with  any  one  of  them,  admitting  that 
they  were  distinct  and  independent  diseases. 

b. — Trichinosis  in  Europe. 

From  the  publication  of  Professor  Jenkins's  work  in  ISGO,  until  1866, 
tin?  medical  profession  of  Europe,  osi)ecially  of  Germany,  were  particu- 
larly inteicstcd  in  trichina'  and  trichinosis.  It  was  during  those  and  a 
few  following  years  that  most  of  th(>  cases  under  observation  (Kuuirrod, 
and  in  the  same  i)eriod  nearly  all  that  is  now  known  was  written. 

The  accompanying  table  includes  most  of  the  epidemics  reported.     In 
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many  cases  the  name  of  the  first  reporter  only  is  noted,  but  the  figures 
given  by  some  later  rejmrt  are  introduced. 

The  accompanying  map  will  show,  to  some  extent,  the  close  grouping 
of  the  places  first  reported  as  infected.  A  matter  of  great  interest  in 
this  connection,  would  be  a  knowledge  of  the  facilities  of  eommimication 
between  towns  situated  near  each  other  and  the  exact  order  of  infection. 


50  m  ^    aj    ,.*T3 


s.  Ex.  y 
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List  of  epidemics  in  Europe  since  1860. 
[See  section  E  for  cases  in  United  States.] 


a 
o 

Towu  or  city. 

Eeporter. 

a 

s 
'A 

"WTiere  reported  or  found. 

1860 

Dresden  and  Plauen  . . 

4 

2 

20 

3 

1 

^irch.  Arch.  r>d.  18,  p.  501.    See  Rup- 

precht,  Paj;str. 
Arch,  der  ileilk.,  ii,  3,  1801,  p.  262.     (4 

cases  llupt.  Kuudblick.) 
Preuss.  Med.  Zcitung  No.   81,  1803. 

Stolber"' 

Waldeck  and  Zenker. . 
Scholz 

(See  Virch.) 
Bericht  der  Gesellsch't  f.   Xatr.  u. 

Heilk.,  18G1. 
Deutsche  Kliuik,  18,20,21,1800  (!)■ 

Landois 

30 

.... 

Deutsche  Klinik,  4,   8,  1863.      Eup- 

precbt, p.  07,  Davaine,  i.  i. 

See  1802. 

See  1862. 

See  1802. 

See  1802. 

1861 

Hettstadt                  ---. 

16 

40 

8 
20 

.... 

Eupprecbt  die  Trkkbt. 

Preuss.  Med.    Zeitunj:,    10,    17,  1803, 

Custcn  and  "Wurmsdoif 
Mansfield       

Davaine  Mu.seum. 
Eupprecbt  Euuilblick,  etc.,  p.  9. 
Deutsche  Klinik,  Jan.  25,  1803,  Ger- 

Ku^a-u 

Garz  neighborhood 

lachD.  Tr.,p.7. 
Viichow,  op.  cit.,  p.  02. 
See  1862. 

See  1862. 

See  1802. 

See  1862. 

18G2 

Plauen,  S.  W.  Saxony  . 
Plauen,  near  Dresden . 

Koniffsdorfor  and 

Boeliler. 
Gcrlacli 

30 
20 
38 

18 

1 
50 

350 

278 

21 
3 
4 

4 

2 
11 

ii' 

2 
2 

Trkkbt,  etc..  Arch.  d.  Ueilk.,  iv,  1802, 

p.  575.     Eup't.  Eblk. 
Die  Trichinen,  etc.,  30  cases,  1861-2, 

Simon  and  Herbst 

Eupprecbt 

I'"rieiliicb 

Klurcmann  Scholz 

Seudler  and  Knoch 

Scholz 1 

Giiepenkeil 

Seudler 

Knoch 

Boeliler   and   Konigs- 

doi  ler. 
Fiedler 

p.  7. 
Preuss.  med.  Zeitun;:,  N.  F.,  38,  39, 

Hettstadt 

1802.     Geilach.  &c. 
Euudblick,  etc..  p.  9. 

Iloidclburg 

liur" 

Virch.,  Mcb.  2.5, 1862,  p.  399. 
Preu.ss.nied.  Zeitun-;,  50,  1803;  Deut- 

sche Klinik,  2, 1803. 

f  Deutsche  Klinik,  27, 1802.  The  wholo 

number  for  Majrdeburfr.  Xeustadt, 

Buckau  was  300  to  400.  from  1858  to 

■)      1802.      ("onsfatt's  Jahresbci,    vii, 

1801,  p.  lUO.     Paj;enstecher,  p.  28, 

{     Davaine,  I.  r. 

Deutsche  Klinik,  49.  50, 1862;  37, 1803; 

18.21,24,1804. 
D.  utscbe  Klinik,  17, 18. 1864. 
"I  Deutsche  Klinik.  27,  1802:  2.  18Kt. 
Zeitsdirilt  tiir  wis-seu.  Zoiilogie,  xii, 
2,  lKi2,  p.  J.V). 
Deut.sclie  Klin.,  No.  47,  1863,    Pgtr. 

Eupprecbt,  etc. 
Arch.   d.   Heilk.,  v.  517,   Eupprecbt 

1863 

Ncustadt  .". > 

liiickau ) 

Blankenburg I 

Flora  1858 to  1802.  See 
PaKciistecbcr  {I.  c.) 
and  Ku  1)1)1- cell  t, 
lluudblifk,  etc.         J 

Plauen,  S.  W.  Saxony 
(Voi;;tl'd). 

Plauon,  near  Dresden . 

Bascher  and  Pinter  . .. 

Seidel 

Oerlacli 

Eundld,  p.  31. 
Koeninsdorfer  (I.e.)  Vircbow,  p.  02; 

J<'iia,    4    cases.      See 

TliurinKia. 
Cclle....: 

Kestner,  p.  37,  Eupprecbt. 
Euudblick,  p.  31,  Pfjtr.  Meissner.  I  c. 

Landswirtlisbafflicbo    Zeitung,    No. 

AVi  imar,  10  cases.   Sco 

Tlnir. 
netfs»a<lt 

Seidel,  Vircbow 

Rui)j)reclit,  E.  Wagnor 
Behrcns 

158 

0 
5 

20 

50 

1 
1 

5 

37 

1 

2 
2 

381,407.3,  1)11  Tricb. 
Lebre,  etc..   5  small  eiiidemics.     Soo 

Mei.ssner,  I.  c. 
Tricb.,  etc.,  in  Hettstadt  ep.  WAnb. 

Qucillinburg 

D.  Nidk.v,  lh63,p.  IKI. 
Pcntsclie  Klinik,  No.  30,  186.1. 

H.  Fiicher,  Pagenstedier,  sec  Meiss- 

KiiK«>n  

ner,  I.  c. 
Deutsclie  Klinik,  No.  30,  1863,  'Went- 

/.el  Mc'iHsner /.  c. 
Virch.   Arcb.   1804,  p.  215,  see   Rup- 

prechl  /  c 
Meissner  (J.  r.). 

SflHchranick     (Sdoi- 
nukn))' 

Tungol 

MeisHUer  (/.  c),  ilied  in  Pra-rue  Hosp. 
Virch.  Arch.  29,  1864,  p.  224.     (Sec 

Leipzig 

ZwieUiiii.    Soitcndorf, 
SuiiinuTfeld. 

Kestner  op  eil.,  p.  29.) 
Sec  1804. 

1  Franck 

88 

Virch.  Arch.  No.  20, 18C3.  p.  437. 
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List  of  epidemica  in  Europe  since  1860 — Contiuued. 


1863 


Town  or  city. 


Thnringia,     Halle, 

Gotba,  etc. 
Eisleben,  sec  1864 


Reporter.' 


1S64     Eisleben,  1863,4. 


Dr.  Alf.  Nobilimj; 

Rupprccht 

do 


Hettstadt .... 
Quedlinburg  . 

Halle 

Doniersleben. 

Calbe 


do 

"Wolfl",  Mosler . 


J.  Vogel 


Simon . 


Dersau  in  Anhalt 
ISlaukenburg 


ilaTin . 
Scholz 


Werder.. 
Hanover . 


Celle 

Licbtenthal 

Leipzig,  18C3-'C4  . 

Berlin 


Breslau  (Diirrgoy) . 

Uselitz 

Potsdam 

Dresden 


Chemnitz 

Hettstadt 

Zittau  and  suburbs . 
DoLiu 


Calbe,  2  ep. 
Halle 


Nordhansen  . 
Uedersleben . 


Wegeloben  . . . 
Magdeburg . . . 

Gotha 

UiTliu,  .'J  ep  . .. 
Miiuchburg  .. 

liuckau 

Greifswald 

Zoppol 

Schonl'cldt 


Intersburg  . 
Konigsburg  . 
Dirscham. .. 
Goslitz 


Hennef 

Langcnbcim . 


Cancl. 


Lubcck 

I'rii'dland  

St.  Petersburg 

Feu/, .... 

Ratlninnsdorf 

OronottersU'ben. . 
(ir4issi)ueeustadt  . 

Nictleiii'u 

Worbi.s 

AVi'iiiiar 

llett.stadt 

Grosa-Jiigensdorf. 


Mollendorf. 


Baring  T.  Schuchard, 
410. 

Schiller,  Baring 

A.Kuf 

E.Wagner 


Cronfield  3,  Frorchcr  7 


Metbuer  ... 
Hallhoff 
MolUudorf . 
Fiedler.... 


Guntber ... 
Ru])precht . 

do 

Rhudo 


Simon  ... 
C.  Wolff . 


.  do  . 
Kratz . 


Gust  ... 
Voistel . 


Coliidieim,  Pgstr 
Virchow 


Mosler,  Kouk  . 

B.nzlcr 

C.  Woltt' 


...do 

Samuelson . 


Hanter  . 


Erhen berg,  Wolff. 


ICrvlow . 
Klob... 


Delpech  . . . 

WolU    

Frounnanu 
liupprecht. 


18 

8 
120 


20 

2 

60 
6 

5 

157 
8 


6    .... 


337 


100 


Wliore  reported  or  found. 


Sch.  Jahrbiicher  1, 1871,  p.  95. 

Rundblick,  etc.,  p.  28;  Pagenstccher, 

p.  31. 
Rundblick,  p.  29;  Pagenstccher,  Da- 

vaine,  Kestner,  p.  31). 
Rundblick,  p.  29. 
W.  D.  Klinik,  1804.  xvi,  p.  151  ;  xviii 

Rup.  M.  Virch.  Arch.,  33.  1805,  414. 
Die  Trkkbt.,  IKOl,  p.  12;  Rupprecht, 

I.  c. 
Meissner   {I.  c. ),  AUgm.  med.  Cent- 

rztg.,  iv,  1805. 
Jabresbeiicht,    etc.,  I,    1860,   p.    15; 

Meissner,  (.  c. 
Meissner  {I.  c);  Pagenstccher,  p.  38. 
D.  Klinik,  18G4,  Xo.  18,  20,  21.     (See 

Pagenstccher,  p.  37.) 
Berlin    Klin.   Woch.,   No.   37,   1804; 

Prag.  Vjscbt.  Pgtr. 
Meis.sni>r.'Sili.  .Tabrb.,  130,  1800,  p.  47. 

(See  Cobbold  op.  cit,  p.  109.) 
Rupprecht  IMblk..  p.  30. 
Meissner,  I.  c,  many  cases. 
Arch.  d.  Ueilk,  1804,  No.  2.     Meis.sner 

(I.e.)  Papr.  Am.  Jour.  Med. Sc.,4v., 

1804,  p.  2JG ;  Rundblick,  p.  31. 
Rupprecht,  p.  30,  Vircbow,  Meissner" 

(I.e.). 
Rupprecht  (l.  c),  Meissner. 
Vircbow,  op.  cit.,  03. 
Davaine,  Cobbold. 

Arch.  d.  Ilcdk,  II,  G,  503, 1805,  Meiss- 
ner (I.e.). 
Paucnsteclier,  p.  39. 
Rundblick,  etc. .p.  29. 
Ruudldick.  raLiiD.stecber. 
Berliner  Volkzeit,  1805,  No.  12,  Meis.s. 

ner,  Pgtr. 
Meissner  (<.  c.)  Jahresbericht,  1, 1800, 

Vircl^Arch.,  33,  426,  34,  1803.  p.  230. 

liuuUblick,  32.  Meissner.  Pgtr. 
(I.  c).     Preuss.  Ann.  d.  Landw. 
Die  Trichinen  epidemic  zu  II.  Leipzig, 

1866. 
7  eases  included  in  Hedersleben. 
Meissner  (I.  c.)  Renz.,  p.  0,  Pgstr.  39. 
Mei.ssner  (l.  c). 

Scoutcttcn, p. 00:  Pagenstecher. p. 39 
Meissner  {I.e.)  Pagcustecber.,  39. 
Meissner  (^  c. )  l*;igciistt  chcr.,  39. 
Meissner  (I.  c.)  P;igcnstccber 
Meissner  {I.e.)  Paucn.stc<'hcr. 
Virch.  Arch.  34, 1805,  p.  230,  Meissner 

Pgtr. 
Meissner  {l.c.)a Ep  Virch.  02,  Rup. 32. 
Pageustech.,  p.  38,  Mei.ssucr  {I.  c). 
Pagcnstecb.,  p.  38,  Meissner  {I.  c). 
Pagenstecb.  Virch.  Arch.  .34, 1805,  7.30 

(I.e.). 
Pajicusticb.  Virch.  Anil.  34, 18C.5, 7^0 

(l.e.). 
Pagcnstecb.  Virch.  Arch.  34, 18C5,  730 

(i.e.). 
Pagcnstecb.  Virch.  Arch.,  Itupprecht 

(i.<-.). 
Pagenstecb.  Viivh.  .Vrch.  34, 180.'.,  2''.0. 
Pageustech.  Virch.  Arch.  34, 1605,  2;;o. 
l.c. 

Iileis.sner,  Sch.Jbrb.  138,  p.  101. 
Meissner,  .Sih.  .Hub.  V.>^.\>.  inl. 
Meissner,  Sell.  Jbrb.  138.  ]>.  101. 
Mci.s.sner,  .Sch.  Jbrb.  138,  p.  101. 
Meissner,  Sch.  Jbrb.  138,  p.  101. 
l.e. 

Virch.  Arch.  53, 501. 
Rundblick,  \c  ,  p.  2. 
Pugcusteclicr,  p.  39. 
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List  of  epklcmies  in  Europe  since  1860 — Continued. 


1866 


1867 

18G8 
1870 

1871 

1872 
1873 


1876 
1877 


Town  or  city. 


Leipzig . 
(i  repp  in 
Zintcn.. 
Dicslau.. 
Prague  . , 


Briinn* 


Huy 

Chemnitz . 


Keporter. 


Dippo 

Itisso 

St;i(lth.agen    

Politzer  and  Boner 

ilob. 
Kalmus  and  Boner 


Fluger. 


Vienna 

Berlin 

Berlin 

Neustadt 

Copenbagcn  

neidclbiirg 

Lubeck 

Copenbagcn  

Si'liuuebeck 

Tburingia,  2  ep 

IJavocshia 

Libaii.  - 

Zwcibriicken 

llciUlburg,  vicinity  . . 
Soeuburg,  Is.  of  I'lili- 
men. 

Soon burg  

Bovendcn  


Flam 

Hofimann,  5 

Fleuzcr 

Uirscli 

Krabbo 

Friedrich 

Dr.  O.  v.  Linstow  . . 

Kraft 

Flam 

Xobilung 

Dr.  Zanger. 

Kittel 

Maurer,  Friedrich  , 

P'riediich 

Peterson , 


Pankow 

Keustadt 

Grat;'.jiugen 

>(  ordhausun 

St.  Petersburg 

Moscow         

Minden  Westphalia. 

St.  Peter.sbnrg 


Neugersdorf . . 
Diesscnbofen. 


Total . 


Thanlow.. . 
Kraemer. . . 
Schaumber" 


Dr.  ilendol  . . . 
Dr.  U.  Muuzol 
Dr.  Grasenick 

do    

Enoch 

...do 

Dr.  Miiller  .... 


Vch 


45 
109 


3,  014   231 


"Where  reported  or  found. 


Leipzig  Nach.,  v.  14,  Mch.,  1866,  Eup. 

Mcis-sner  (I.  c). 

Meissner  {I.e.). 

Meissner  (I.  c). 

Allg.Wien.  med  Ztg.  6. 1860.  and  Klob. 

Wien.  med.  Wocli.,  No.  11. 
Virh.  des  Vercins  in  Bi-iinn,  v.,  1867, 

p.  173,  and  Virch.  Arch.  No.  43. 
Meissnei',  I.  c. 
Ztscbr.  fiir  chir.  Med.  n.  Geb.  No.  8,  p. 

5J,  26,  31. 
Wiener  med.  Woch.,  No.  78,  87,  94. 
Berlin,  kliu.  Woch.,  52,  547. 
Berlin,  klin.  Woch.,  24,  357. 
Jabrcsbericht,  &c.,  i,  18G7,  p.  379. 
Ztscht.  f.  Vet.  Bd.  xv,  Hft.  3, 4. 
D.  Arch.  f.  klin.  Med.,  Bd.  is,  p.  459. 
Virch.  Arch.,  44,  p.  379, 1808. 
Jabrcsbericht,  i.  1807,  p.  310. 
Wien.  med.  Woch.,  No.  95-8. 
I.e. 

Landbote  of  Winterther,  Davaine. 
AUg.  med.  Ztscht.,  32,  254. 
D.  Arch.  f.  klin.  Wed.,  is,  1872,  p.  459. 
(op.  cit.) 
Hosp.  Tidende,  xv,  8,  p.  17, 1872. 

Norsk  Mag.,  etc.,  142, 1872. 
D.  Klinik,  30,  31,  pp.  272,  289. 
Vtjhrscht  f.  gerich.  Med.,  17, 1872,  p. 

281. 
Berl.  klin.  Woch.,  xi,  12, 1874,  p.  141. 
Thur.  Corr.,  Bd.  iii,  1S74,  p.  208. 
Thur.  Corr.,  I'xl.  iii,  1874.  j).  170. 
Thur.  Corr.,  Bd.  iii.  1874,  p.  170. 
Virch.  Arch.,  .59, 1874,  p.  528. 
Virch.  Arch.,  60. 1874,  p  393. 
Dentsche  Zeitschr.  f.  prakt.  Med.,  14, 

15,  1870. 
St.    Petersb.     med.    Wochenschrift. 

Jah.  178, 1878. 
London  Lancet,  ii,  1877. 
El.sas.s-Lothr.,  Ber.,  §24;    Jht.,  188, 

1878,  p.  016. 


*  Man  V  cases  occurring  previously  and  called  typhus  were  now  thought  by  the  older  physicians  of 
Briiuu  to  havo  been  trichinosis. 


In  addition  to  this  there  were  also  cases  near  Hanover,  1875,  where 
400  persons  were  attacked  and  50  died  (Brit.  ]\Iod.  Journal,  ii,  1875,  p.  75) ; 
at  DiossiMihofen,  121  soldiers  attacked  (lirit.  I^Ied.  Journal,  i,  1877,  p. 
820);  ill  Neuf;ersdorf,  45  cases,  butcher  iininisoned  one  month  (Lond. 
Lancet,  vol.  ii,  1877,  j).  38);  Ma{;<lel)urji-,  100  cases,  all  infected  from  tlu' 
same  shop  (r>rit.  M.  Jour.,  vol.  i,  1873,  j).  310);  0  cases  in  Ilasselbach: 
several  children  in  liopendorf ;  5  in  Lissa  (I>rit.  ^led.  Jour.,  i,  1S74,  p. 
404);  .several  cases  in  IJerlin,  1  latal  at  cliaiity  hospital;  cases  at  (Irot 
zunjrcn,  IMciden^en,  Trebra,  Etzalsroda,  rul/liin^cn.  Gross- Wechsun 
;;en,  Forstliam,  Ivonif^sthal;  and  45  cases  at  Nordhauseji  (see  list  above — 
]]rit.  ^b'd.   Jour,  ii,  1S74,  i).lSL»). 

The  above  list  comprises  tlie  most  of  the  cases  on  rccoitl  as  havinjj 
occurred  on  the  continent  of  l%inoi)e.  I  have  added  from  (lerlach  (Die 
Flci.schkost  dcs  Mt'nschen,  Berlin,  1875,  ]»]>.  77,  70)  a  list  by  states  in 
which  some  tt)wns  are  not  named  in  the  above.     In  many  cases  where 
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different  authors  rei>ort  the  same  epidemic  there  may  have  been  an 
error  committed  in  quoting  from  one  who  gave  the  town  or  city,  and 
another,  as  reporting  a  different  e[)idemic,  who  gave  the  name  of  a 
suburb,  or  part  of  the  same  city.  Often  the  people  in  several  places 
are  infected  by  the  same  hog,  or  at  least  at  the  same  time,  as  is  men- 
tioned by  Pagenstecher,  p.  34,  in  regard  to  the  Hettstadt  epidemic,  and 
no  doubt  an  error  may  have  been  committed  in  mentioning  the  whole 
number,  and  afterward  parts  of  the  same  number  as  occurring  in  inde- 
pendent epidemics. 

By  referring  to  the  map  of  the  earlier  cases,  it  may  be  seen  that  these 
epidemics  are  closely  grouped  around  Magdeburg  and  ^lerseburg,  and 
a  line  of  towns  lying  Avest-southwest  of  Dresden.  This  with  the  table 
from  Gerlach  will  show  the  intensity  of  the  infection  by  the  numerous 
repetitions  of  epidemics,  and  it  will  show  also  that  the  disease  has  prob- 
ablj'  spread  from  certain  nuclei.  This  maj'  be  more  apparent  than  real, 
however,  as  the  spread  of  knowledge  of  the  disease  may  only  have  given 
a  correct  diagnosis  to  what  had  been  constantly  occurring,  but  misun- 
derstood. 

1.— Provixce  of  Prussia. 

1865,  several  people,  1  died.  18G7,  one  family  attacked,  2  males  died. 
1872,  23  cases,2  died. 

Heiligeubeil,  1868,  several  cases ;  Griefenhagen,  1869,  one  family ; 
Pra  Holland,  1870,  8  cases;  Danzig,  1871,  70  cases. 

2. — Brandenburg. 

Potsdam,  1868,  different  epidemics,  16-4  cases ;  1867,  a  few  cases  in 
Berlin,  1  death.  Frankfort  and  other  places,  1874,  great  number  of 
light  cases. 

3. — POMERANIA. 

Biigen,  1861-'62, 1864-'65,  3  epidemics.  Schlagtow,  1865,  one  family; 
Greifswald,  1865,  one  family,  and  1866  a  large  epidemic,  140  cases,  1 
death.     Stralsund,  one  family. 

4. — Silesia. 
Gorlitz,  1866,  epidemic,  80  cases,  a  few  deaths. 

5. — Saxony. 

Stolberg,  1860,  26  cases.  Hettstadt,  1861-'62, 26  light  cases,  and  1863 
160  cases,  28  deaths;  also  2  oi)idemi('s  in  1864-65.  Hedcrsh-ben,  1865, 
337  cases,  101  deaths;  ]\Iagdeburg,  186()-'67,  240  cases,  16  deaths;  As- 
dersleben,  1867,34  cases,  2  deaths;  llalberstadt,  1861,  100  cases,  20 
deaths;  Calbe  and  QuiHllinlmrg,  1867,  3  epidemics,  over  150  eases,  sev- 
eral deaths  ;  Stanfurt,  18l»9,  over  100  cases  ;  Pr.  KielisfeUl,  186!),  0  eases; 
VVernigrade,  1873,  100  cases,  1  death;  llarsleben,  1873,  70  cases,  3 
deaths;  Jurisdiction  of  Merseburg  Kr.  Leebenwerda,  1873-74,  ()ii(>  family, 
2  deaths. 
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6.— Westphalia. 

Dortmund,  18G7,  5  cases ;  Meschede,  18G7, 3  cases ;  Minden,  1873-'74, 

1  case,  fatal. 

7. — Rhixe  Provinces. 

1872-'73,  50  cases,  3  deaths. 

8. — IIanoveu. 

City  of  Hanover,  1864-'65,  3,  and  1870,  1  epidemic,  respectively; 
300,  mostly  light  cases ;  60  and  54  cases,  that  came  under  treatment. 
Plildesheim,  an  epidemic;  Celle,  one  family;  Gottingeu,  1872,  several 
cases;  Boweden,  1872,  20  cases;  Linden,  1874,  epidemic,  400  cases, 
over  40  deaths. 

9.— KURHESSEN. 

Yogelsburg,  1865,  an  epidemic;  Merxhausen  and  Sand,  1869,  11 
cases;  Wickerhagen,  1869,  1  case,  fatal;  Cassel,  1871,  13  cases,  1 
death ;  1872,  2  fatal  cases. 

10. — Brunswick. 

City  of  Brunswick,  1869,  2  endemics ;  total  number  of  cases  1864  to 
1874  about  300 ;  4  fatal  cases. 

11. — Kingdom  of  Saxony. 

Chemnitz,  1874,  1  endemic,  194  cases;  later,  a  family  epidemic;  3 

deaths. 

12. — Hamburg — Bremen. 

1870,  several  cases  in  Hamburg ;  an  endemic  in  Bremen  in  1873. 

1'3. — Austria. 

1860,  Briinu,  8  cases,  3  deaths;  an  epidemic  in  Prague;  2  cases  in 
Vienna. 

14. — liAVARIA. 

1872,  1  case. 

15. — Switzerland. 

Reviechia,  1869,  6  cases,  5  deaths. 

If). — Denmark. 

1864-'67,  a  few  cases ;  1  death. 

17. — Sweden. 
1865,  a  few  endemics. 

18.— Russia. 

St.  Petersburg,  1872,  7  cases. 

To  these  may  be  added  the  oi)idemic  in  Calcutla,  1S64  (IJiUl,  see 
Pageustecher).    Ten  cases  in  a  ship  sailing  from  England  to  Alexan- 
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dria.  The  cook  was  arrested  on  a  charge  of  i)oisoning.  (Althaus  ]\Ie(l. 
Times  and  Gazette,  i,  1864,  p.  IGl).  One  case  reported  by  Dr.  Dick- 
inson in  England,  1871  (Cobbold,  /.  c).  Also  London  Lancet,  i,  1871, 
"  Cases  in  England  from.  German  sausages;"  p.  843. 

The  above  list  comprises  about  140  epidemics  with  3,044  cases,  and  17 
places  where  no  number  is  given ;  allowing,  according  to  Meissner,  3 
cases  each  for  places  in  which  no  number  is  given,  the  whole  number 
will  reach  3,095,  with  231  deaths,  making  a  total  of  about  100  epidemics, 
3,800  cases,  281  deaths,  and  700  cases  and  50  deaths  not  in  the  listj'and, 
as  Gerlach  says,  such  tables  are  far  from  being  coniplete,  and  their  im- 
perfection lies  principally  in  the  fact  that  the  figures  fall  below  the 
actual  numbers.  These  show,  at  least,  the  wide  extent  of  the  disease, 
and  at  the  same  time  give  an  idea  of  the  equally  wfde  extent  of  the 
cause  of  this  human  infection,  whether  it  occurred  originally  in  the  hog 
or  rat.  This  dissemination  must  be  even  more  extensive  than  the  efl'ect 
it  produces,  as  the  disease  is  not  transmitted  from  one  human  sub- 
ject to  another,  although  many  persons  may  be  infected,  and  in  some 
cases  whole  epidemics  may  be  caused  by  one  trichinosed  hog.  Eein- 
hard  (Arch,  der  Heilkunde,  xviii,  p.  241)  says,  "  If  we  accept,  as  com- 
I)etent  judges  claim,  that  from  200  to  300  persons  eat  from  every  hog 
killed  by  a  butcher,  and  compare  therewith  the  number  of  cases  in  a 
single  epidemic,  it  will  appear  that  only  about  one-fourth  of  those  eat- 
ing the  flesh  from  a  trichinosed  hog  are  aflected  with  trichinosis,  and  it 
may  be  i>resumed  that  many  trichinosed  hogs  are  eaten  without  pro- 
ducing the  disease.  This  is  shown  by  a  comparison  between  the  num- 
ber of  diseased  hogs  killed  and  the  number  of  ei^idemics.  In  Plauen, 
since  18G2,  3<>,000  hogs  have  been  slaughtered,  and  not  one  found  to 
contain  trichinte.  Yet  these  epidemics  have  broken  out  there.  About 
one  hog  in  983  contains  trichinte"  (see  section  C).  He  concludes  that 
according  to  the  comparisons  with  hogs  killed  in  Saxony,  only  four 
cases  of  trichinosis  occur  for  every  one  hundred  trichinosed  hogs  found. 
Leuckart  (Untersuchungen,  &c.,  p.  91)  says,  "in  this  country  we  may 
l)resume  that  each  man  eats  a  portion  of  about  25  hogs  in  a  yoar,  and 
during  an  average  life  of  40  years  he  would  thus  partake  of  1,000  <li4"- 
ferent  hogs.  As  there  is  found  only  about  one  trichinosed  animal  in 
every  10,000  hogs"  (see  tables,  &c.,  in  section  C),  we  should  find  about 
10  per  cent,  of  trichinosed  cadavers;  but,  as  has  been  determined  by 
Zenker,  who  found  only  4  out  of  130  bodies  infected — about  3  per  cent — 
this  wouhl  make  it  three  times  as  great  as  it  is  in  fact.  Pagenstecher 
{op.  cit.,  \).  37)  says,  "5  per  cent,  of  the  cSftlavers  in  Berlin  llospital  con- 
tain trichiuje." 

2. — Etiology. 

Trichinosis  is  the  disease  caused  by  the  presence  and  activity  of  the 
trichina'  H2>iralis  in  the  animal  body.  Of  this  there  t-an  scarcely  be 
more  of  a  doubt  than  of  the  cause  of  growing  grain  or  vegetables. 
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The  seed  is  sown,  aucl  the  crop  vv  ill  be  in  proportion  to  the  amount  and 
viability  of  the  seed,  the  nature  of  the  soil,  and  other  conditions  neces- 
sary to  propagation.  The  discovery  of  the  cause  of  trichinosis  is  due  to 
Zenker,  Virchow,  and  Leuckart. 

Leuckart  says  (Uutersuch.,  etc.,  p.  88,  et  seq.): 

"  Whenever  a  case  of  trichinosis  presents  itself,  there  particularly  an 
infection  must  have  occurred.  It  is  not  always  i^ossible  when  a  series 
of  cases  occur  to  refer  them  to  the  same  cause  of  infection,  owing  to  the 
irregularity  of  their  application  for  aid,  and  consequently  the  time  of 
infection  may  be  somewhat  uncertain.  In  all  cases  known  the  hog  has 
been  the  source  of  the  disease,"  yet  "  it  is  not  certain  that  all  trichiufe 
come  from  hogs,  as  cattle  and  sheep  may  be  the  cause  of  infection.  But 
they  are  suscepttble  to  a  less  degree  than  hogs,  and  while  the  latter  in 
almost  all  cases  have  shown  their  susceptibility  to  trichinosis,  cattle  and 
sheep  have  shown  more  negative  than  positive  results.  On  account  of 
the  difl'erence  in  the  habits  and  feeding  of  cattle  and  sheep,  which  live 
mostly  on  hay,  etc.,  and  seldom  on  ohal,  they  are  less  liable  to  sponta- 
neous infection.  The  same  holds  good  of  the  deer  and  roe,  but  to  a 
greater  degree.  On  the  other  hand,  the  rabbit  and  hare  are  scarcely 
behind  the  hog  in  yuscei)tibility,  and  the  hare  becomes  a  mouse-hunter 
in  the  winter.  It  is  probable,  judging  from  the  parallel  of  nature,  that 
by  means  of  hogs  and  rats  trichin;e  are  spread  over  the  whole  earth. 
Kats  are  eaten  by  the  gipseys,  some  of  the  South  Sea  Islanders,  and  New 
Hollanders.  In  Afiica  they  are  sold  in  the  markets.  As  we  do  not  eat 
rats,  and  only  occa:sionally  hares  or  rabbits,  we  may  be  sure  that  we  get 
trichinie  from  hogs.  Among  the  inhabitants  of  cities,  who  eat  by  far 
the  most  meat  (not  always  pork)  very  few  wouhl  remain  exempt  if  the 
parasites  were  not  rendered  innocuous  by  proper  cooking." 

The  cause  of  the  Ilettstadt  outbreak  was  a  half  English  blooded  sow, 
2.^  years  old,  killed  because  she  was  sterile  and  liard  to  manage.  At 
Qnedliuburg  the  infecting  hog  had  been  sick  for  some  time.  At  Halber- 
stadt  a  trichinosed  hog  was  found  and  eaten,  but  having  been  well 
cooked  no  disease  resulted.  Delpech  ((pioted  V>y  jNIeissner,  op.  eit.,  No. 
1.38,  J).  102)  gives  cases  where  trichinosed  hogs  were  found  without  the 
occurrence  of  the  disease.  In  Minden  (IMiiller,  Deutsche  Ztscht.  f.  pkt. 
Med.,  No.  14,  10,  18{>(l)  the  infecting  hog  had  been  sick  12  months  pre- 
viously, and  was  unduiU)te(lly  infected  in  tlu^  i)en,  Kats  in  the  vicinity 
contained  numerous  trichina',  and  it  was  very  ditlicult  to  say  which  was 
the  original  host.  Trichina;  were  found  in  the  intestines  as  well  as  the 
nnisch's.  In  Zittan  the  disease  was  bronght  on  by  the  llesh  of  badly- 
fed  hogs.  In  Xeith'ben  an  old  man  kille«l  a  hog  that  he  had  raised,  and 
whi«h  had  fed  on  rats.  Several  severe  cases  resulted,  among  them  the 
owner  of  the  hog  was  taken  sick  and  died.  So  it  may  be  said  of  nearly  if 
not  all  cases  and  epidemics,  that  they  are  caused  by  eating  trichinosed 
])ork,  and  in  all  but  two  or  three  of  the  epidemics  reported  in  Germany 
the  infection  was  caused  by  the  meat  from  freshly-killed  hogs.     Simou 
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reports  2  cases  of  infection  from  beef  at  Calbo,  and  Rupprecht  2  at  Ilett- 
stadt  and  0  at  Leipzig.  It  is  supposed  that  the  beef  became  infected  from 
contact  with  tricliinosed  porlc,  as  tlie  larv;c  of  flies  were  thus  infected  at 
Munich  and  Dresden  (Haubner,  Ueber  die  Trichinen,  etc.,  1804,  p.  15). 
Yirchow  [oj).  cit.,  p.  59)  says  "  such  a  thiny;  as  truly  trichinosed  beef  is 
not  known.''  Dr.  Percy,  of  New  York,  jiives  a  case  in  which  irichinosis 
followed  from  eating  beef  fattened  in  a  distillery.  In  Thionville,  in  Ger- 
many, GO  soldiers  were  taken  sick  with  trichinosis  after  eating  the  Hesh 
of  a  goose  (Phil.  Med.  Times,  Ap.  13,  1878).  An  old  woman  in  Laugen- 
zalza  was  attacked  with  trichinosis  after  eating  the  meat  from  a  dog 
(Bost.  Med.  Surg.  Journal,  Xo.  lii,  1871,  p.  47).  Davaine  says  (Entozo- 
aires,  etc.):  "The  debris  of  an  animal  eaten  by  carnivora  may  become 
fatal  to  rodents,  or  a  carcass  near  a  marsh  or  rivulet  may  comiininicate 
the  parasites  to  man  or  animals  dritdcing  such  water.  M.  Urban,  veter- 
inary surgeon,  at  the  meeting  of  the  butchers  of  Berlin,  Dec.  15,  18G5, 
denied  the  danger  to  the  human  subject  from  trichime,  as  also  Dr.  Bel- 
tield  (Kep.  Dept.  Health,  Chicago,  1878.  p.  25).  A  German  butcher  be- 
lieved that  trichinosed  meat  was  harndess,  and  fed  his  family  with  it. 
Several  of  them  died  with  trichinosis. 

In  all  cases  where  trichinosis  has  occurred  the  meat  containing  the 
parasites  was  eaten  in  a  raw  or  underdone  condition.  In  some  cases 
(Leuckart,  ^lenschl.  Par.  ii,  3,  p.  dS5)  strongly  trichinosed  meat  has  been 
eaten  raw  with  no  dangerous  results.  Such  a  case  is  rei)orted  by  Fied- 
ler (Deutsche  Arch,  fiir  klin.  Med.  i,  p.  G:-i).  On  the  other  hand,  tri- 
chinae have  occurred  in  animals  when  it  was  only  after  extended  search, 
and  after  several  trials,  that  they  were  found,  by  iMiiller  in  Berlin,  and 
Leisering  in  Dresden,  though  the  animal  was  pronounced  infected  and 
seized  by  the  authorities  of  Gurlitz  (Delpech,  op.  cit.,  pp.  7 7,  78).  Scheiber 
(Vircli,  Arch.,  Ko.  55, 1872,  p.  408)  thinks  that  trichinae  are  more  plenti- 
ful in  Eoumania  than  in  Germany,  although  few  cases  of  sickness  occur 
from  them,  because  the  i)eoi)le  cook  their  meat  well. 

There  can  be  no  doubt  that  there  is  a  difference  in  individuals,  as  is 
shown  to  a  certain  extent  in  several  epidemics,  and  i)robably  a  differ- 
ence in  the  same  individual  at  different  times  in  regard  to  the  suscepti- 
bility to  trichinous  infection,  due,  perhaps,  to  habits,  and,  to  a  great  ex- 
tent, to  the  digestive  powers.  Leuclcart  says  (Untersucii.,  •ice,  p.  70) 
"single  individuals  are  found  that  have  a  complete  immunity  to  tri- 
chiu:e,  but  what  it  consists  in  is  not  known;  whether  in  age,  sex,  or 
race." 

"Immunity  may  be  general,  ;;s  in  birds  and  aiiii)hibia,  which,  accord- 
ing to  Ivenz,  are  entirely  exempt,  or,  as  in  the  dog,  in  which  only  intes- 
tinal trichina;  are  found,  or  si)ecial  as  in  chihlren;  or,  it  may  be  individ- 
ual, and  finally  it  nmy  be  permanent  or  only  temi)orary,  as  in  the  case  of 
hogs,  in  which  rei)eated  attem])ts  at  incubution  entirely  failed  (Fiedler), 
or  sometimes  succeede<l  and  sometimes  faih'd  (Kiihn).  Also,  in  man 
there  may  be  a  temiJorarily  diminished  individual  disposition,  as  ob- 
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served  by  Parinelli."  (Meissner,  op.  cit.,  138,  pp.  97,  98.)  Mosler  (Arch, 
fiir  path.  Anat.  iind  Pliys.,  Bd.  33,  p.  41G)  says  that  children  witli  the 
same  amount  of  flesh  ingested  have  less  severe  symptoms  than  adults. 
Kratz,  Cohnheim,  and  others  agree  to  this.  (See  Eenz,  op.  dt.,  p.  23,  and 
Eupprecht,  Eundblick,  &c.,  p.  26.) 

The  susceptibility  of  animals  is,  as  a  rule,  uniform  for  the  same  classes, 
although  it  is  very  j)ossible  that  certain  conditions  of  health  may  entirely 
change  the  normal  aptitude.  W.  W.  Cheyne,  Brit.  Med.  Jour.,  says:  "I 
have  demonstrated  that  many  forms  of  organisms  will  not  survive  if  in- 
troduced into  a  healthy  animal,  yet,  if  an  animal  be  previously  in  a  state 
of  ill-health  these  forms  of  organisms  are  not  destroyed,  but  may  be 
found  alive  in  the  blood  or  tissues."  (N.  O.  Med.  Sur.  Jour.,  vol.  viii,  p. 
282,  September,  1880.)  Experimenters  have  often  failed  in  infecting  ani- 
mals which  in  their  wild  state  have  been  found  to  contain  trichinae;  e.  r/., 
trichinte  have  been  found  in  wild  foxes,  Pyot.  Pagenstecher  did  not 
succeed  in  infecting  that  animal,  while  Leuckart  (Untersuch.,  p.  71)  did 
so  in  three  cases.  Fiedler  infected  sheep,  while  Cobbold  {op.  cit.,  p.  157) 
failed.  Leuckart  found  pregnant  female  trichinte  in  the  excrement  at 
the  end  of  fourteen  days.  Leuckart,  Fiedler,  and  Pagenstecher  infected 
calves,  but  Mosler  got  negative  results.  Pagenstecher  got  only  a  few 
intestinal  trichinae  from  a  goat  after  careful  feeding.  Haubner  fed  a 
horse  with  no  result.  Gerlach  (Die  Trichinen)  gives  a  drawing  of  tri- 
chinae from  a  horse  fed  by  him.  Pagenstecher  fed  rabbits  with  varying, 
but  mostly  positive,  results,  and  Leuckart  obtained  positive  results  iu 
all  but  5  or  C  out  of  100  rabbits,  and  says,  p.  69:  "Although  I  fed  dogs, 
cats,  niic*,  rabbits,  and  hogs,  I  found  muscle  trichinje  only  in  rabbits 
and  hogs.  I  found  intestinal  trichina?  in  all  cases;  a  marten  showed  a 
few  muscle  trichina'  after  seven  weeks."  Pngenstecher  found  pregnant 
intestinal  trichime  in  a  hare  on  the  seventeenth  day,  and  in  the  Guinea- 
pig,  Leuckart  (pp.  71, 72)  found  muscle  trichina',  as  also  Claus  and  I'ageu. 
steelier,  the  latter  only  in  the  diaphragm.  Fiedler  fed  bats  with  trichi- 
nosed  meat  without  result.  "Weasels  and  moles  gave  negative  results, 
but  Kiilin  found  pregnant  intestinal  trichina'  four  days  after  feeding  a 
mole.  Badgers  can  be  infected  according  to  llerbst,  and  hedgehogs, 
according  to  Eollerton  and  Pagenstecher,  but  Leuckart's  cases  died  in 
a  few  days.  Yin-how,  Zenker,  Davaine,  Fiedler,  Pagenstecher,  failed 
to  find  muscle  trichina'  in  the  dog,  but  Ijeuekart  (j).  72),  as  also  llerbst, 
Vogel,  and  Cobbold,  obtained  positive  results;  the  former,  in  one  of  two 
cases,  found  tiichina'  mostly  in  the  diai)hragm.  Intestinal  trichina'  are 
usually  Ibund  in  tlie  dog  after  feeding." 

"It  is  (^asy  enough  (Leuckart,  Untersuch.,]).  S3, 84)  to  lin<l  intestinnltri- 
china;  (after  feeding)  (Leuckart,  Fiedler,  Pagenstecher)  in  hens,  turkeys, 
doves,  and  geese,  but  no  one  has  yet  succeeded  in  cultivating  muscle 
trichina'  in  birds.  Pagenstecher  did  not  «'ven  g«'t  intestinal  trichina' 
in  jays  and  Jackdaws.  In  frogs  and  waternewts  no  intestinal  trichina; 
were  found  by  Leuckart,  Claus,  or  Pjigenstecher.     In  many  cases  the 
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trichinae  were  found  dead  in  tlieir  capsules,  in  others  they  were  set  free, 
but  died  \Aithont  any  further  devohij)tneut.  In  the  carnivorous  insects 
and  their  hirN  je,  the  ingested  trichina*,  according  to  ragcnstecher  and 
Probstmeyer,  live  a  few  days,  but  die  without  further  changes."  Ac- 
cording to  Fiedler  and  Gerlach  the  larvte  of  Hies  digest  the  trichiiui'. 
See  also,  Heller  {oj).  cit.,  (516).  Trof.  A.  Key  says  (/.  v.,  0)  Bd.  For.  :\Ied. 
Clin.  Review,  vol.  i,  18(>9)  "trichime  spiralis  never  occurs  in  birds,  fish, 
amphibious  or  invertebrate  animals,  and  the  latter  cannot  be  artilicially 
infected.  Cobbold  {op.  cit.,  p.  150)  obtained  no  results  in  seven  birds. 
"  Trichinte  attain  their  sexual  maturity  in  the  intestines  of  fowls,  but 
are  not  found  in  their  muscles."  lie  was  also  unsuccessful  with  4  dogs, 
1  pig,  3  sheep,  1  mouse,  1  crow,  2  chichens,  1  goose,  2  fowls,  and  suc- 
ceeded with  4  dogs  of  different  ages,  2  cats,  1  pig,  1  hedgehog,  and 

1  Guinea-pig.  "Herbst,  in  1852  (Kestner,  oj).  c?Y.,p.  10),  infected  3  dogs 
with  the  Hesh  of  a  badger;  also,  pigeons,  jackdaws,  and  weasels  with 
the  flesh  of  the  mole."  In  the  i)igeons  he  found  trichina^  in  the  neck, 
wings,  and  thighs  on  the  18th  day  (see  section  C  in  regard  to  the  par- 
asite of  the  mole).  The  Vienna  Committee  (Bericht  des  zur  Erfor- 
schung  der  Trichinen  Krankheit  von  der  k.  k.  Gesellschaft  der  ^Erzte 
ernannten  Comites,  Wieu,  18G7)  succeeded  in  infecting  a  calf,  rats,  mice, 

2  foxes — trichinosed  foxes  also  found  in  St.  Piilten,  Lower  Austria — (p. 
18).  In  the  larva^  of  flies  they  obtained  no  results  at  first,  except  that 
the  trichinae  were  digested.  Afterwards  they  infected  oue  of  two  young 
rabbits  with  the  trichinosed  larva?.     Gerlach  (Die  Trichinen,  p.  4o)  fed 

3  horses,  1  calf,  2  sheep,  1  goat,  12  hogs,  two  to  three  months  to  two  and  a 
half  years  old  ;  15  dogs,  four  weeks  to  three  years  old  ;  4  cats,  10  rats,  9 
mice,  a  large  number  of  rabbits,  2  ducks,  1  goose,  4  chickens,  1  pigeon, 
2  sparrows,  3  buzzards,  4  crows,  5  frogs,  3  pike.  With  the  exception  of 
the  goat,  which  died  on  the  fourth  day  of  another  disease,  and  showing 
a  large  number  of  intestinal  trichiua>,all  the  mammals  showed  numerous 
muscle  trichina^,  and,  what  was  very  remarkable,  they  were  as  certainly 
developed  in  the  herbivera  as  with  the  omnivera  and  carnivera,  and 
even  more  so  than  tlie  dog,  which  of  all  the  domestic  mammals  is  the 
least  susceptible  to  the  infection,  but  rather  more  so  in  early  life  than 
after  two  years  of  age.  "Among  the  birds  I  never  succeeded  in  finding 
muscle  trichiuie,  and  the  carnivorous  birds  never  showed  a  trace  of  intes- 
tinal trichina'.  1  found  one  muscle  trichina  in  a  dove  after  long  and  care- 
ful search.  In  a  sparrow  I  saw  a  few  trichina)  in  their  capsules  in  the  small 
intestine,  and  towards  the  cloaca  there  wore  some  without  their  capsules, 
but  still  coiled  up  and  unchangotl."  No  trichina'  were  found  in  the  fish. 
In  the  frogs  the  trichina'  were  not  few,  but  remained  unchanged.  It 
will  thus  be  seen  that  muscle  trichina'  are  more  (U'less  readily  produced 
in  all  mammals,  never  in  birds,  and  least  of  all  in  the  cold-blooiled  ani- 
mals. 

3.— Pathological  anatomy  of  TRicniNosis. 

"  In  the  fii-st  four  weeks  the  microscopic  api)earance  of  the  body  is 
not  at  all  characteristic,  although  the  most  prominent  symptoms  of  the 
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disease  are  in  progress  at  this  time.  Besides  the  subjective  symptoms, 
pain,  feeling  of  tension,  dyspnoea,  »S:c.,  two  objective  symptoms  are  es- 
pecially i)romineut.  The  peculiar  position  on  the  back,  with  the  angu- 
lar contractions  of  the  elbows  and  shoulder  and  light  flexion  of  the  hand, 
the  complete  extension  of  the  thigh  and  leg,  and  the  elasticity  of  the 
muscles,  which  continues  after  death.  (]\Ieissner,  oj).  cit.,  138,  p.  91.) 
Cohnheim  found  myositis,  both  parenchymatous  and  interstitial,  in  the 
third  week,  which  at  expiration  of  the  fifth  and  sixth  weeks  was  more 
extended.  (The  blood  is  more  fluid  than  normal,  but  in  the  smaller 
veins  thrombic  coagulse  are  seen.) 

"In  every  bodj^  (lledersleben)  the  number  of  trichina3  was  incred- 
ible, and,  as  riiight  have  been  expected,  the  number  of  those  infesting 
the  muscles  was  in  proportion  to  the  duration  of  the  disease,  and  while 
in  the  fourth  week  they  were  limited  to  the  trunk  and  head,  in  the  sixth 
and  seventh  weeks  they  were  found  in  great  numbers  in  the  extremi- 
ties. There  was  nothing  remarkable  in  the  distribution.  The  number 
of  intestinal  tricbinoB  was  also  enormous,  and  in  no  case  were  they  absent 
from  the  colon,  while  I  have  never  been  fortunate  enough  to  fiud  a  single 
one  in  the  evacuations  of  the  patients.  Even  after  the  eleventh  week 
numerous  female  trichinae  full  of  eggs  and  embryos  were  found. 

"  Stein,  in  two  cases  in  Hedersleben,  found  no  young  migrating  tri- 
china}. Kratz  (op.  cit.,  p.  GO)  thinks  they  were  overlooked;  he  found 
them  most  plentiful  in  the  cases  dying  early ;  in  those  to  whom  benzine 
had  been  administered,  they  were  fewer,  but  they  were  numerous  iu  all. 
In  all  cases  he  found  them  iu  difterent  stages  of  development,  while 
Cohnheim  ( Virch.  Arch.,  30, 1800,  p.  101)  iu  some  bodies  easily  found  tri- 
chinee  in  all  stages  of  development,  from  those  of  the  earliest  forms  to 
those  thoroughly  encapsulated.  In  several  cases,  in  spite  of  the  most 
careful  search  of  the  probable  localities,  no  difl'erence  could  be  found 
in  the  trichina?. 

"  Tlie  anatomical  changes  in  the  alimentary  canal,  compared  with 
the  severe  symptoms — vomiting,  the  severe  and  obstinate  diarrluva, 
which  as  often  alternates  with  as  obstinate  c()nstii)ati()n — are  very  in- 
significant. In  the  first  four  weeks  there  is  only  the  appearance  of  a 
more  or  less  fresh  catarrh,  i)ale  grayish  cloudiness  of  the  nuicous  mem- 
brane, roundness  and  slight  swelling  here  and  thrre  of  the  solitary  fol- 
licles, small  areas  of  hypenemia  or  hemorrhagic  si)ots.  The  lymphatics, 
lierhaps,  partake  of  the  same  gener.al  condition.  The  mesenteric  glands 
are  constantly  swollen  and  infiltrated  at  first  with  a  soft  gelatinous  sub- 
stance, wiiif.h  in  the  later  weeks  is  hard,  grayish  white  or  yellowish 
gray,  as  in  ileo-tyi>hns,  returning  in  very  late  stages  nearly  to  their 
former  slia]»e,  yet  somewhat  enlarged,  llatteiied,  hard,  and  of  a  grayish 
white  or  pale  gray  color.  These  enlaigeiiienls  can  be  j-onsidered  at 
first  as  a  consecpience  of  the  severe  enteri(!  nu'lamorphoses  or  as  a  conse- 
<iuence  of  the  jiresence  of  the  migrating  trichina?  if,  as  \'irehow  believes, 
tricliiiue  occur  in  them,  which,  however,  is  denied  by  Cohnheim. 
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Ta  six  cases  reported  by  Kratz  (/.  c,  pp.  01,  G2)  there  was  moderate 
a^deiua,  rapid  post-morteiii  clian^es,  i)artially  coagulated  blood.  The 
mesenteric  glands  showed  active  hypcricinia  and  marked  increase  in 
size.  TLe  peritoneal  cavity  contained  a  thin  serous  efiusion,  slightly 
tinged  with  blood;  a  similar  fluid,  but  in  less  quantity,  was  found  in  the 
jjlenral  and  pericardial  cavities.  The  heart,  liver,  and  kidneys  showed 
nothing  abnormal,  as  also  the  intestinal  mucous  membrane,  with  the  ex- 
ception of  spots  here  and  there  of  capillary  hypera^mia.  In  the  lungs, 
in  one  case,  there  was  double  hypostasis  with  infdtration.  In  two  other 
cases  there  was  fatty  liver,  in  one  of  which — that  of  a  very  fat  woman — 
it  was  probably  of  i)rior  origin;  in  the  other  case,  a  boy  aged  seventeen, 
there  was  a  small  recent  tumor  of  the  spleen,  and  cloudiness  and  incip- 
ient fatty  metamorphosis  of  the  cortical  uriniferous  tubules.  There  was 
also  hypostatic  pneumonia.  In  ten  other  cases  dying  after  the  lifth  and 
sixth  weeks — one  of  which  showed  an  old  mitral  insufliciency,  with 
stenosis  and  chronic  catarrhal  infiltration  in  both  lungs,  and  considera- 
ble effusion  in  all  the  serous  cavities,  besides  induration  of  the  kidneys — 
there  was  imi>erfectly  coagulated  blood,  never  a  butty  coat.  In  all  cases 
there  was  double  hypostatic  cedema  of  the  lungs,  with  single  or  double 
hypostatic  pneumonia;  the  mesenteric  glands,  though  not  much  in- 
creased in  size,  yet  considerably  swollen,  were  hard,  flattened,  and 
gray;  the  intestinal  mucous  membrane  was  mostly  pale,  or  showed 
only  a  partial  capillary  hyperemia;  the  spleen,  though  variable,  Avas 
mostly  healthy;  and  there  was  fatty  degeneration  of  the  liver.  In 
one  case  this  degeneration  was  confined  chiefly  to  the  periphery  of  the 
lobules,  while  the  central  portions  were  unusually  dull  and  i)igmented. 
In  all  cases  there  was  a  cloudiness  of  the  cortical  portion.  (Edema  was 
considerable  in  all  cases,  with  contractions  of  the  elbow  in  most  of  them. 
The  arteries  and  veins  were  normal.  In  one  case,  in  which  there  was 
fatty  liver  and  left  hypostatic  i)neumonia,  there  was  a  purulent  collec- 
tion in  the  pleural  cavity  with  development  of  gas,  which  escaped  on 
opening  into  the  cavity. 

Stoma cJi. —Kratz  (p.  75,  o}).  cit)  "found  one  case  with  ulceration  of 
the  stomach,  but  doubts  its  causal  connection  with  the  ingestion  of 
trichina:',  and  quotes  a  similar  case  in  Quedlinburg."  Ebstcin  (Wieu. 
Med.  Presse,  13,  14)  in  one  case  "found  numerous  round  ulcers  in  the 
stomach  and  duodenum."  Klob  (Wien.  Med.  AVoch.,  No.  11)  reports 
one  case  in  Briiiin  where  "peritonitis  followed  the  rupture  of  a  duodenal 
ulcer."  Cohulieiia  found  three  cases  of  ulceration  of  the  stomach,  and 
AVoltt"  {L  c.)  found  them  "in  a  man  previously  sound  who,  during  an 
attack  of  trichinosis,  died  of  Inematemesis,  but  there  was  ;in  old  ulcer 
in  which  the  eroded  artery,  fiom  whieh  the  blootl  came,  was  found." 
AVyss  found  ulcers  in  the  stomach  of  a  cat.  "Thus,  ulcers  of  the  stom- 
ach and  intestine  are  not  un(;omnion.  and  may  lead  to  a  fatal  result" 
(Meissner,  /.  c.)  In  a  case  reixuteil  by  Dr.  (Jilpiu  (see  section  K),  "the 
stomach  and  intestines  were  empty,  and  showed  evidences  of  prolonged 
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congestion.  (See,  also,  Leuckart,  who  found  irritation  of  the  intestinal 
tract  and  peritoneum,  with  a  "dirty"  eflusiou  in  the  cavity  of  the  latter.) 

Liver. — Of  the  above  cases  mentioned  hy  Kratz,  a  fatty  condition  of 
the  liver  was  found  in  nearly  every  one;  and  in  only  two  cases  observed 
by  him  were  there  any  symptoms  referable  to  that  organ  during  life. 
Two  cases  by  Maddren  {I.  c.)  the  liver  was  fatty.  Hun  (/.  c.)  found  the 
liver  clay-colored  and  very  much  enlarged.  Boehler  (quoted  by  Kes- 
leuch,  J).  35)  mentions  one  case  of  fatty  liver  in  which  death  occurred 
after  nine  weeks.  Dr.  Gilpin,  Milford,  Ind.  (American  Practitioner, 
September,  1879),  in  one  case  there  was  only  a  slight  congestion  of  the 
left  lobe  of  the  liver. 

Spleen. — In  Dr.  Gilpin's  case  the  spleefi  was  swollen,  darker  and  firmer 
than  normal.  Warfwinge  [l.  c.)  found  the  spleen  enlarged.  Hun  found 
it  normal.  Cohuheim,  according  to  Eenz  (p.  39,  op.  cit.),  found  fatty  meta- 
morphosis of  the  spleen  in  one  case.  In  one  case  (see  Aitken,  op.  cit.,  p. 
IGO)  trichina^,  were  found  alive  in  the  spleen.  Maddren  (Kings  County, 
New  York,  Med.  Soc.  Rep.,  1879,  p.  181)  in  one  of  two  fatal  cases  the 
spleen  was  slightly  enlarged ;  in  the  other  it  was  normal,  which  is  the 
condition  in  most  cases  reported. 

Kidneys. — In  Dr.  Gilpin's  case  the  left  kidney  was  congested,  with  a 
small  calculus  in  its  pelvis.  In  two  cases  by  Maddren  {I.  c.)  there  was 
congestion,  and  a  small  cicatricial  nodule  was  found  in  one.  Warfwinge 
{I.  c.)  parenchymatous  nephritis  in  one  case ;  Cohnheim,  fatty  degenera- 
tion, one  case.  (See,  also,  Eenz,  p.  39.)  Otto  (Memorabilien,  No.  10) 
found  considerable  reddening  of  the  pyramids  and  a  purulent  effusion 
in  the  i)elvis.     Other  cases  normal. 

Bladder. — Generally,  if  not  always,  normal. 

Peritoneum. — Mostly  normal  or  slight  reddening,  "with  (in  animals)  a 
dirty  effusion  containing  embryos,  pus,  and  fat  globules."     (Leuckart.) 

Respiratory  tract. — "The  muscles  of  the  larynx  are  notoriously  infil- 
trated with  trichinae.  In  the  fourth  week  there  is  not  seldom  a  profuse 
bronchiil  catarrh,  and  a  further  inllamiuatory  ])rocess  in  the  jiarenchyma 
of  the  lung  and  i)leura?,  which  may  cause  death.  Coliiiheiiu  (/.  <*.)  found 
in  most  of  his  post  mortems  a  reddening  of  the  broncJiial  mucous  mem- 
brane; the  latter  was  also  covered  with  a  tough,  ghitinous  slime,  and 
there  was  hyi)()static  congestion  and  sjileuization  of  the  lung,  and  in 
seven  cases  there  was  real  infiltration."  ]Meissner  {I.  c).  In  fourteen 
cases  examined  in  Hedersleben  (Meissner,  op.  cit.,  138,  p.  95),  the  path- 
ological coixlition  of  the  lung  was  due  to  liypostasis,  while  throm- 
bosis and  embolism,  whicli  lkUi»precht  says  is  the  cause  of  tiicliiuous 
pneumonia,  «lid  not  occur.  Of  seven  cases  examined  by  Itupprecht 
fatal  pucunionia  existed  in  six,  of  whi(^h  the  left  lung  was  attected  alone 
in  five  cases,  iiud  a  double  ])uenin()uia  existe<l  in  o\h\  The  autopsy 
show«Ml  cin'umscribed  conical  iiilarctions  in  the  afiected  lung,  with  the 
ai)ex  towanls  the  root  of  the  lung  and  tlie  base  towards  the  pleural  sur- 
face.   The  branches  of  the  puhuouary  artery  ending  in  two  iufarctions 
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were  filled  with  embolic  clots  ridiug  oa  the  septum  between  the  two 
branches  ut  the  bifurcations. 

In  Gilpin's  cases  (American  Practitioner,  September,  1879,  p.  135) 
"The  larynx  and  bronchi  showed  signs  of  catarrh.  The  right  lung 
was  congested,  with  dry  adhesions  beiween  the  ])lunc  that  were  easily 
broken  up.  Warfwinge  (/.  c.)  reports  hypostatic  congestion  of  the  lung. 
In  Ilun's  cases  (Ilun,  I.  c),  the  lungs  were  bright  red.  Of  Ilarrison's 
(Uun,  /.  c),  six  cases  (post-mortem),  three  had  tuberculous  disease  of 
the  lung  and  three  had  manifest  signs  of  scrofulous  ulceration.  Camp- 
laud  (Path.  Soc,  London,  187-1)  "A  patient  died  of  chronic  phthisis  and 
recent  acute  bronchitis,  lie  had  suffered  with  trichinosis  nine  years 
previously."  In  one  of  Boehler's  cases  (Obs.,  xiii)  there  were  gangrenous 
infarctions  of  right  lung,  pleurisy  of  same  side,  bronchial  catarrh,  and 
pulmonary  oidema.  A'irchow  says  (o^;.  cit.,  p.  34) :  ''  In  a  few  cases  I 
have  examined  the  bodies  of  those  said  to  have  died  of  consumption, 
and  have  found,  besides  a  marked  lung  disease,  extensive  trichinosis 
and  extreme  emaciation."  (There  seems  to  have  been  more  or  less 
emaciation  in  all  cases  where  trichinae  have  been  found  post  mortem, 
and  among  the  earliest  cases  it  was  so  common  that)  Wood  (/.  e.)  speaks 
of  linding  trichinie  in  a  robust  subject  as  something  remarkable.  (See 
Pathology,  «li;c.)  In  the  single  death  reported  by  Dr.  Miinzet  [l.  c), 
among  53  cases  at  Xeustadt,  there  was  meningitis  and  spots  of  soften- 
ing of  the  brain,  hypostasis  and  left-sided  pleuritis,  softening  of  thu 
spleen,  and  fibrinous  deposits  in  the  mitral  valves.  "  Dr.  Wilson  (Saint 
Louis  Med.  Keporter,  July  15,  18G0)  found  trichina;  in  the  lungs  of  a 
l)atient  dying  in  Marion,  Iowa."     (Aitken,  i,  p.  100). 

I  have  given  the  above  i>athological  conditions  as  observed  by  different 
practitioners,  to  show  the  probability  that  in  many  diseases  referred  to 
obscure  symptoms  or  causes,  the  death  may  really  although  perhaps 
remotely,  be  due  to  the  presence  of  trichin.e ;  but  the  presence  of  such 
and  such  pathological  changes — which  may  not  in  themselves  be  sufli- 
cient  to  account  for  death — may  lead  to  a  diagnosis  which  will  be  false 
if  based  on  them  entirely.  It  shows  also  that  it  may  ha])i)cn  during  an 
epidemic,  that  patients  dying  with  tri(;hinosis  may  present  an  innucnse 
number  of  pathological  changes  which  may  have  no  further  relation 
with  the  disease  than  to  make  the  patient  less  resistant  to  «;?(/  cause  of 
death,  as  in  Cohnheim's  case  in  iledersleben,  where  a  boy  aged  fourteen 
had  endocarditis,  mitral  stenosis,  chronic  indurated  pneumonia,  and 
effusion  into  peritoneal  cavity. 

"The  efiect  produced  by  the  ingestion  of  trichinous  meat  varies  with 
the  luimber  of  trichina?,  the  susceptibility  of  the  individual,  and  the 
period  elapsing  prior  to  the  onset  of  the  disease."  (Scoutelten,  op.  cit., 
pp.  05,  00.)  lienz  (o;?.  cit.,  j).  87)  divi<led  all  cases  into  two  classes,  ac- 
cording to  the  severity  of  the  symptoms,  t)ne  of  which  embraced  all 
those  cases  usually  described  as  typical  by  Ivnpprecht,  Zeidcer,  ^'irchow, 
Leuckart,  Scoutetten,  Kestner,  and  others;  and  the  second,  a  light  form 
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(which,  according  to  Sutton,  comprises  by  far  the  greatest  number  of 
cases)  in  which  the  symptoms  from  the  ingestion  of  small  quantities  of 
trichinosed  meat  or  idiosyncrasy  of  the  subject  are  very  slow  in  their 
progress  and  is  called  insidious  (schleichende). 

"  Those  suifering  from  the  insidious  form  are  greatly  in  the  minority. 
They  walk  about,  but  feel  tired  and  exhausted,  have  a  good  appetite, 
evacuations  normal  or  but  little  changed,  pulse  normal  or  but  slightly  ac- 
celerated, sleep  scarcely  disturbed,  drawing  or  lancinating  pains  here  and 
there,  especially  in  the  nape  of  the  neck  and  extremities,  with  or  without 
rigidity  of  the  deeper  muscles.  In  short,  they  are  neither  sick  nor  well, 
and  yet  they  feel  something  of  which  they  can  give  no  account.  They 
belong  to  the  same  category  as  those  of  which  nearly  every  epidemic  of 
typhus,  dysentery,  cholera,  &c.,  has  its  contingent,  that  either  get  well 
soon  or  after  a  time  suddenly  develop  the  severer  symptoms  of  the  dis- 
ease. During  this  transition,  when  it  occurs,  the  pains  i)revionsly  some- 
what vague  begin  to  be  intensified  and  localized  in  the  muscles,  which 
now  become  more  prominent — oedema  appears,  a  chronic  febrile  condi- 
tion sets  in,  and  its  further  course  differs  from  the  typical  form  only  in 
being  less  acute.  In  other  cases — and  these  are  the  most  terrifying — 
there  occurs  suddenly  a  high  fever,  with  severe  bronchial  catarrb,  and 
the  patient  succumbs  to  the  attack  in  a  few  days.  The  interpretation 
of  the  causes  of  the  disease  while  it  thus  maintains  its  apparently  liarm- 
less  character  is  not  difficult — a  small  quantity  of  meat  consumed,  a 
method  of  preparation  by  which  most  of  the  trichinte  are  killed,  the 
early  evacuation  of  the  ingested  food  per  orem  or  per  anuvi,  or  a  low 
individual  i)redisposition.  On  the  other  hand,  there  are  cases  which, 
neither  recovering  nor  following  the  regular  course  of  trichinosis,  sud- 
denly take  on  a  character  difficult  to  explain.  Kratz  gives  it  as  his  opin- 
ion that,  besides  a  profuse  bronchial  secretion,  the  lungs  apj)ear  normal, 
there  are  no  signs  of  thrombosis  or  acute  cedema,  and  the  braiu  is  found 
intact,  and  leaving  out  the  high  fever  there  is  nothing  to  account  for 
death  at  this  time  unless  it  is  accepted  that  a  sudden  paralysis  of  the 
nnisdes  of  respiration  is  caused  by  the  invasion  of  a  new  brood  of  trichi- 
nie.  This  view,  held  by  Kratz,  is  founded  on  that  of  Cohnlieim,  who 
believes  (Virch.  Arch.,  No.  30,  18G0,  p.  101)  that  the  intestinal  trichina', 
may  breed  re[)eatedly  at  intervals,  and  that  the  ujigntion  of  i'very 
brood  gives  a  new  im[)etus  to  the  disease."  (See  section  1*;  Kuntz, 
Trichineidcunde,  Stuttgart,  18G0,  p.  15,  Leuckart.) 

The  typical  form  of  trichinosis  is<livi(l('d  into  three  stages  (Kni>i)recht, 
Vogel,  Leuckart,  [).  .So):  1st,  stadinin  ingressionis;  I'd,  stadium  digres- 
siouis;  ."xl,  stadium  regressionis.  Boehler  {l.  c.)  calls  the  first,  stadium 
])rodromorinn  (!t  infectionis;  stM'ond,  stadinm  immigrationis;  third,  sta- 
<Iinin  oh\(^lationis.  Kcstncr  and  Sconlcttcn  follow  the  division  into  lour 
stages,  the  si-cond  and  third  of  which  corresptwid  to  the  second  stage  of 
]{upi»recht.  The  liist  stage  is  that  of  gastrointestinal  irritation;  seccmd, 
of  muscular  irritation;  third,  the  typhoid  period;  fourth,  that  of  anasarca 
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or  anfemic  (jedeina.  Scoutetteu  limits  the  lirst  stajje  to  the  develoimieut 
of  the  intestinal  trichinii',  the  second  to  the  birth  of  the  embryos  and 
their  escape  from  the  intestine;  third,  their  migration  in  the  muscles; 
fourth,  encapsulation  of  the  trichina^,  corresponding  very  nearly  v.ith 
the  model  suggested  by  lienz.  lienz  (p.  8G)  mentions  the  possible  divis- 
ion of  the  disease  into  four  stages,  viz:  1st,  the  prodromal;  2d,  stage  of 
intestinal  irritation ;  3d,  stage  of  muscular  irritation,  and  a  4th  which 
marks  the  retrogression  of  the  symptoms  and  convalescence  of  the 
patient,  but  adds — 

"Such  a  stereotyped  division  does  not  correspond  with  a  true  con- 
ception of  the  course  of  the  disease,  for  to  be  correct  it  would  be  neces- 
sary that  in  all  cases,  all  of  the  intestinal  trichina}  should  become  sexu- 
ally-mature at  the  same  time;  every  female  trichina  should  give  birth  to 
the  same  number  of  embryos  at  the  same  time,  which  should  pass  at 
the  same  time,  by  the  same  road,  to  the  same  muscles.  But  of  the  four 
possible  stages  none  except  that  of  muscle  irritation  is  entirely  certain.'' 
(It  failed  in  22  of  Kratz's  cases.)  "Kratz  (who  did  not  make  a  general 
division  into  stages)  ob^served  a  period  of  incubation  lasting  from  a  few 
hours  to  forty-three  days,  and  even  had  cases  in  which  there  were  no 
disturbances  of  the  digestive  functions." 

I  have  therefore  followed  Keuz  in  the  symptomatology  of  the  disease, 
but  have  introduced  points  from  Leuckart,  Kratz,  Scoutetten,  Kestner, 
and  others,  which  as  a  rule  are  placed  in  brackets,  with  initials  of 
author's  name. 

"  From  a  few  hours  to  a  few  days  after  the  ingestion  of  the  trichinous 
flesh  the  patient  is  seized  with  symptoms  of  indigestion  ;  complains  of 
nausea,  cardialgia,  belching,  diminished  ap[)etite;  the  tongue  is  coated;, 
there  is  a  foetid  breath,  vomiting,  or  eructations ;  a  feeling  of  general' 
^veakness,  and  prostration  and  utter  exhaustion  [or  they  complain  of' 
feeling  so  tired,  Kratz,  Eupprecht,  Maddren,  Sutton] ;  there  are  tiashes: 
of  heat,  rigors  [perhaps  a  chill,  Kratz],  fullness  of  the  frontal  region  [oi*- 
headache,  L.],  vertigo,  lancinating  and  tiying  x>ains  in  a  few  groups  of 
muscles,  particularly  in  nape  of  the  neck  and  liexors  of  the  extremities. 
After  two  or  more  days  there  appears  a  choleraic  or  diarrhoeaic  discharge 
from  the  bowels.  The  vomited  matter  is  at  lirst  slimy,  then  bilious.  The 
stools,  at  first  brownish  and  streaked,  take  on  the  clay-like  character  of 
many  tyjjhus  stools.  Severe  neuralgic  pain  is  almost  always  present  in 
the  abdomen,  and  pain  is  felt  in  the  arms  and  legs,  and  sometimes  in  the 
intestines." 

In  the  severest  cases  the  patient  may  suddenly  die  at  this  stage  of 
the  disease  with  all  the  ai>i)earance  of  cholera,  or  from  extreme  exhaus- 
tion. Those  who  do  not  vomit  now  nv.d  then  become  by  degrees  excess- 
ively debilitated.  As  the  stools  become  less  coi)ious  and  less  frequent 
they  still  retain  their  clay-like  appearance.  The  pain  iji  the  abdomen 
becomes  somewhat  duller.  Thus  pass  the  lirst  eight  days  of  the  disease. 
The  diarrha-a  may  i)ass  off  soon  and  give  place  to  an  obstinate  constipa- 
S.  Ex.  y 7 
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tion,  or  may  continue  into  the  second  stage  of  Eupprecht.  Jackson  (/.  c.) 
says  if  the  bowels  are  constipated  they  remain  so  5  if  loose,  the  diarrhoea 
continues  (see  case  in  Briinn). 

"The  most  important  and  constant  symptoms  of  the  second  stage  are 
cedema  (which,  according  to  Kratz,  commenced  oftenest  on  the  tenth 
day)  and  profuse  perspiration.  The  skin  is  covered  with  sweat,  which 
is  acid,  persistent,  abundant,  and  often  of  a  nauseating  odor"  (K.,  p. 
04).  "This  stage  (Renz)  is  ushered  in  usually  on  the  seventh  or  eighth 
day  with  (Edematous  swelling  of  the  eyelids,  which  often  spreads  to  the 
neighboring  parts,  and  sometimes  is  associated  with  a  light  form  of  con- 
junctival catarrh;  occasionally  the  pupils  are  dilated  and  photophobia 
is  i)resent."  The  power  of  accommodation  is  diminished  and  the  eyes 
may  be  tixed  (Kittel,  I.  c),  indicating  the  presence  of  trichiuie  in  the  or- 
bital muscles.  [Durr  (Zeitschr.  fur  prakt.  Heilk.,  ii,  1864,  p.  230)  found 
"  a  characteristic  cedema  of  the  papilla  of  the  optic  nerve."]  Pain  in  the 
orbital  muscles,  often  occurring  in  the  fifth  or  sixth  week,  especially  in 
the  morning,  is  present  in  all  the  severe  cases,  and  subscleral  ecchymo- 
ses  sometimes  api)ear.  The  oedema  of  the  eyelids  does  not  last  long, 
and  in  some  cases  it  is  very  light  so  that  it  may  not  be  noticed — or  it 
may  be  entirely  absent — and  sometimes  it  disappears  to  reappear  after 
four  or  six  weeks.  "  It  reaches  its  maximum  of  intensity  in  persons  of 
llymi^hatic  temperament  and  in  thin-skinned  jjersons,  as  in  women  and 
(Children  and  is  not  dangerous  unless  it  invades  the  larynx  or  men- 
inges, which  is  most  liable  to  occur  in  fat  persons."  (K.)  The  fever 
suddenly  increases,  and  may  reach  40^  C,  with  the  pulse  at  80  to  120 
per  minute  or  more,  but  is  occasionally  very  light  or  even  absent — 
(Jackson);  an  unquenchable  thirst  and  an  overwhelming  sense  of  heat 
torments  the  ])atient;  the  tongue  is  furred,  yellowish  white,  or  covered 
with  a  black,  sooty,  clammy  coating,  soon  losing  all  epithelium,  becomes 
of  a  uniform  dark  brownish  red;  it  is  smooth  and  covered  with  i)apillni 
or  blisters— the  latter  manifestly  not  due  to  direct  migration  of  trichinne 
while  eating  the  infected  meat,  as  is  held  by  IJuppiecht  (Meissner,  op. 
clL,  Xo.  122,  p.  222,  Xo.  138,  p.  03)— "and  suddenly — generally  in  the 
night — there  occurs  extreme  dyspnoea,  often  lasting  lor  several  hours 
and  souK'times  recurring  daily  for  weeks"  (sometimes  the  (liiii>hragm 
sinks  down  and  remains  in  a  state  of  tetanic  rigidity).  The  brain  lor 
tlie  most  part  is  undisturbed;  or  coma,  due  to  disturbed  respiration, 
may  t)ccur  after  attacks  of  dyspn(ra.  There  is  a  total  ln<liU('rence  to 
surroundings,  but  a  great  fear  of  death.  Insomnia  is  present  in  adults, 
but  does  not  olUni  occur  in  children,  who  are  more  ai)t  to  be  soporose. 
Colic  and  mesenteric  neuralgia  conic  on  with  migration  of  trichina'  iji 
the  stH'ond  week.  There  is  liypera'sthesia  of  tiic  skin  (see,  also,  (Jilpin's 
cases)  (and  luuiilusoftcnappcarsafter  tliedisa|)p('aran('eof  theci'dcnia); 
more  rarely  tln'r*'  is  formication  in  the  height  (»f  (he  disi-ase,  with  tume- 
faction and  u'clenia  of  the  lower  limbs,  aii'',  in  one  case,  in  the  liftli  or 
.sixth  week  there  was  coniijlete  amesthesia,  lasting  one  day;  singtdtus 
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was  present  once,  through  complications  in  the  ocrebelhim"  (Meissner, 
op.  cit.,  l."50,  1).  04).  Pleurodynia  is  sometimes  present  and  delirium  is 
occasionally  i)ermanent.  (Sc.,  p.  07,  also,  Kratz.)  Ilearing  is  fre(jueutly 
impaired  (Meissner,  /.  c).  "If  the  patient  previously  has  not  been  too 
much  debilitated  or  exhausted  by  the  disease  he  may  pass  thronj^h 
this  ordeal,  but  many  succumb  in  a  short  time.  Then  the  muscles  of 
the  neck,  loins,  and  limbs,  particularly  the  tlexors,  show  more  or  less 
stiffness  and  increasing  tenderness,  which  latter  is  constantly  found, 
on  pressure,  in  the  epigastrium.  CEdema,  commencing  in  the  roots 
of  the  limbs,  proceeds  towards  the  digital  extremities.  Motion  is 
extremely  painful;  the  elbows  are  bent  and  the  knees  drawn  up." 
(The  contraction  of  the  flexors,  constant  in  the  onset  of  the  disease, 
is  sometimes  accompanied,  in  advanced  stages,  with  a  tetanic  rigidity 
of  the  neck,  back,  and  loins,  and  often  by  lockjaw.  Kratz.)  Tlie  i)a- 
tient  finds  ease  only  by  lying  flat  on  his  back.  (Children  usually  lie 
on  the  side  with  knees  drawn  up,  the  elbows  flexed,  and  are  plunged 
into  a  profound  sleeji.  Kupprecht,  Kratz.)  "Extension  of  the  ever- 
progressing  myositis  is  indicated  now  by  the  trismus,  stifthess  of  the 
tongue,  difficulty  of  swallowing,  hoarseness,  the  asthmatic  cough,  and 
arrested  stools."  Severe  sweating  occurs,  sometimes  followed  by  a 
miliary  eruption.  (Ischuria  of  a  low  grade  often  occurs — Meissner, 
I.  c.)  As  a  rule  there  is  an  extraordinary  decrease  in  diuresis.  Knp- 
precht  found  no  albumen,  but  Maddren  found  it  in  one  case  and  it  has 
been  found  in  others.  Jessnitzer  found  involuntary  diuresis  five  times. 
Kratz  only  once;  then  in  the  coma  preceding  death.  (Jessnitzer  gives 
cases  of  pustular  eruption  and  herpes,  petechife  ecthyma,  and  furunculi, 
often  seen  after  the  subsidence  of  sweating.  Warfwinge  (/.  c.)  gives  one 
case  where  the  skni  of  one  shoulder  was  swollen,  red,  and  painful.  In 
Friedrich's  case  (quoted  by  Kestner,  p.  27)  there  were  pustules  sur- 
rounded by  a  red  areola.  Veh.  (St.  Ptrsbg.  Med.  Wochensclirift  Jg.  ii, 
iso.  47)  saw  a  large  number  of  furunculi  and  numerous  bluish  suggilla- 
tions.  Kestner  also  {I.  c.)  speaks  of  furunculi  containing  trichiuje.  In 
one  of  Boehler's  cases  the  skin  bursted  in  several  ])laces.) 

"As a  rule  the  disease  will  now  turn  (except  in  individualcases)  towards 
a  favorable  termination  and  be  completed  in  a  few  weeks.  But  in  the 
severest  cases,  which  frequently  ])rogress  to  a  fatal  termination,  the 
pulse  increases  to  iL'O-loOor  iiuu-e,  i)er  minute,  and  is  small  and  weak; 
the  fever  takes  an  adynamic  character  and  the  i)atient  becomes  apa- 
thetic. Trismus,  when  it  exists,  is  augmented ;  the  tongue,  though  more 
movable,  is  dry  and  trembhng;  resi)iration  becomes  nu^re  labored,  and 
the  ]»atient  lies  liat  on  liis  back,  hi  short  all  the  a])i>earances  of  a  fatal 
case  of  typhus  fever  are  i)resente(l.  In  cases  which  progress  towards 
recovery,  there  is  a  decrease  of  fever  in  the  fifth  week  and  the  pulse  sinks 
to  00  or  less,  the  ai))»etite  inqtrovcs  {hrcoincs  ntroious^  L.  Kratz),  the  jier- 
spinition  be(;omes  less  co])i()ns  ;ni(l  the  urine  incu>ases  in  quantity,  some- 
times, suddenly,  and  tiii'M   the  oMlcma   rapidly  disappi'ars,  and  the  only 
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remaining  symptoms  are  slight  pains  in  a  few  muscles,  emaciation,  weari- 
ness, and  lassitude. 

"  A  large  number  of  tbe  cases  reaching  the  seventh  week  progress 
regularly  to  convalescence ;  a  few  somewhat  lighter  or  partly  abortive 
cases  are  entirely  recovered,  and  show  only  in  their  complete  emaciation 
the  appearance  of  having  passed  through  a  severe  sickness.  Very  many 
of  these  attacked  later  are  still  confined  to  their  beds  with  weak  com- 
pressible pulse  (96  to  1312),  little  or  no  appetite,  and  troublesome  thirst; 
the  muscles  of  mastication  are  more  or  less  swollen  and  rigid,  and  the 
still  dry  tongue  can  only,  with  difBculty,  be  projected.     In  some  cases 
deglutition  is  difficult,  the  voice  is  still  weak,  suppressed,  or  hoarse ; 
sometimes  there  is  cedema  of  the  skin  of  the  thorax ;  pressure  leaves 
no  marks,  or  only  those  quickly  effaced,  and  sometimes  is  extremely 
painful.     The  respiration  is  mostly  superficial,  short,  and  accelerated. 
The  intercostal  spaces  do  not  recede  on  inspiration,  and  the  thorax 
moves  as  a  whole,  as  in  unilateral  pleuritic  effusion,  when  motion  of  the 
intercostal  muscles  is  interfered  with  by  the  pressure  of  the  liquid  ;  yet 
a  really  pleuritic  effusion  is  never  found  in  trichinosis ;  the  peritoneal 
cavity  shows  sigus  of  a  greater  or  less  degree  of  ascetes;  tJie  urine  is 
scanty  and  high  colored;  the  bowels  remain  unopened  on  account  of 
weakness  of  the  abdominal  muscles,  and  some  patients  cannot  raise 
themselves  under  any  circumstances,  and  when  helped  complain  of  pains 
in  the  back  and  loins,  and  show  a  tendency  to  double  up.    The  lower 
extremities  are  greatly  swollen,  one  often  more  than  the  other,  half 
bent,  or,  if  extended,  tlieu  abducted ;  the  skin  readily  yields  to  pressure, 
to  a  greater  extent  in  most  cases  as  the  foot  is  approached ;  such  press- 
ure generally  produces  considerable  ])ain.     The  legs  often  present  the 
api)earance  oi phlegmasia  alba  dolem.   The  arms  are  swollen  more  seldom 
than  the  legs,  the  swelling  oftener  confined  to  one  side,  and  the  forearms 
are  generally  half  fiexed ;  the  tlexion  can  be  completed  without  dis- 
turbing the  patient,  but  the  slightest  attempt  at  extension  i)roduces 
severe  pain.    The  skin  frequently  changes  in  temperature  and  is  often 
very  moist  from  perspiration.     In  most  cases  the  ])atients  were  very 
much  relieved  after  sweating  commenced.     Then  once  or  twice  daily 
there  occurs  a  most  frightful  paroxysm  of  depression,  which,  after  intol- 
erable heat  and  agony  of  suflocation,  ends  in  a  refreshing  diaphoresis.'' 
In   addition  to  thcsr  symptoms   Kestner  (p.  (U),  op.  cif.)   mentions 
symptoms  of  peritoneal  irritation,  and  as  the  abdonuMi  becomes  bloated 
and  tender  the  disease  maybe  taken  for  a  typhoid  afrectii)n;  cari)ho- 
h>gia  and  hiccup  announce  the  ap])r()aching  end.     In  his  "  fourth  stage" 
the  symptoms  all  <liminish.     In  those  cases  in  whicli  the  fever  has  not 
diminishrd  in  intensity  towards  tlu'  sixth  week  i)leuritis  or  bronchial 
catarrh  are  liable  to  ai)i)ear  as  comi)lications.     Pleurisy, observed  often- 
est  on  the  right  side,  is  slight,  as  is  also  the  broncliial  catarrh,  although 
the   latter  maybe  ])r()longed   for  several  weeks.     The  debility  is  still 
great,  and  there  generally  appears  around  the  malleoli  an  asdema  due 
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to  blood  poison iug  and  perhaps  to  certain  changes  in  the  liver,  as  lately 
has  been  observed  by  Coliuheiin  in  riedersleben  (Leuckart  Unt.,  p.  87), 
which  often  extends  to  the  sexiuil  organs  or  even  to  the  umbilicus.  Tliis 
new  oedema  is  essentially  diflerent  from  that  observed  in  the  beginning 
of  the  first  week,  of  which  the  duration  Avas  not  more  than  eight  days; 
it  is  as  much  more  extensive  and  prolonged  as  the  anicmia,  of  which  it  is 
the  expression,  takes  a  greater  or  less  time  to  disappear.  If  the  impov- 
erishment of  the  blood  has  been  considerable,  and  the  destruction  of 
the  nmscular  tissue  great,  the  oedema  attains  the  proportion  of  an  ana- 
sarca or  of  a  general  hydropsy.  "  Pneumonia  (Kestner,  p.  C8)  is  an- 
nounced at  the  commencement  of  the  fourth  week  by  a  sudden  pain 
usually  in  the  left  side ;  the  pulse  becomes  fuller  and  more  frequent ; 
the  respiration  is  superlicial,  painful,  and  reaches  40  to  5G  in  a  minute ; 
perspiration  is  increased  and  a  cough  occasionally  supervenes,  rarely 
accompanied  by  expectoration;  the  sputa  dilier  from  those  of  true 
pneumonia  in  being  composed  mostly  of  blackisli  blood.  The  base  of 
the  lung  on  the  affected  side  shows  dullness  on  percussion,  rales  with  or 
without  bronchial  respiration.  This  state  may  last  for  several  days 
without  any  noticeable  change  in  the  local  symptoms;  the  exhaustion  of 
the  patient  increases  visibly  from  day  to  day ;  the  least  movement  aggra- 
vates the  dyspnoea  and  paralysis  comes  on,  almost  always  without  delir- 
ium, five  or  six  days  after  the  lung  is  invaded. 

The  abortive  (Eupprecht  Euudblick,  j).  20)  rheumatoid  cases,  mostly 
moving  about,  and,  as  a  rule,  without  intestinal  symptoms,  are  ushered 
in  with  oedema  of  the  lids  about  the  third  week  after  infection  with  my- 
driasis and  soreness  of  the  muscles. 

Trichinosis  of  children  is  characterized  by  less  danger,  very  copious 
collateral  oedema,  considerable  mydriasis,  lessened  muscular  pain,  ability 
to  lie  on  the  side,  sleejnness,  and  rapid  convalescence. 

5. — Diagnosis. 

Pagenstecher  (Die  Trichinen,  Auf.  Leipzig,  1866,  p.  38)  says:  "There 
is  no  certainty  that  because  trichinosis  has  never  been  discovered  in 
a  place  the  peoi)lc  have  nothing  to  fear  from  it,  as  it  is  more  than 
likely  that  in  the  general  lack  of  knowledge  of  the  disease,  cases  may 
have  been  unnoticed  (misunderstood),  as  it  has  become  cosmopolitan 
with  man,  hogs,  rats,  and  mice."  Yirchow  says  (Lehre,  etc.,  p.  50): 
"  The  sickness  existed  long  before  anything  was  known  of  trichinosis,  so 
that  what  is  new  in  the  matter  is  not  the  disease,  but  the  knowU'dge  of 
it."  Before  the  disease  was  known,  numerous  mistakes  had  been  mack'  in 
giving  it  a  name  which  corresponded  to  one  or  several  of  its  most  prom- 
inent symptoms  at  the  time.  In  nmny  of  the  epidemics  thus  misnamed 
the  symptoms  have  since  been  closely  analyzed,  and  found  to  correspond 
so  closely  with  those  of  trichinosis  that  there  can  be  no  longer  a  doubt 
as  to  their  etiology  and  i)athology,  as  in  some  cases  the  diagnosis  of 
trichinosis  has  been  confirmed  by  the  history  and  post  mortem  examina- 
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tJoii  of  individual  cases  surviving  such  epidemics,  as  in  Dresden  in  1842, 
and  Jessen  in  1845 ;  also  in  Wegeleben  after  sixteen  years,  and  Ham- 
burg after  fourteen  years. 

In  some  of  the  earlier  epidemics  the  fact  of  a  disease  arising  from  the 
use  of  certain  meat  ^vas  very  apparent,  and  as  there  was  no  other  ex- 
planation at  hand,  the  cause  was  laid  to  a  peculiar  poison  in  the  ham 
{Schinlcengift)  or  sausage  (  Wurstglft),  perhaps,  as  Wagner  says  (Delpech 
Die  Trichinen,  p.  36)  in  regard  to  finding  copper  in  the  intestines  of 
cows  in  Leipzig  in  1848,  in  order  to  give  it  a  name.  Virchow  asks  {op. 
cit.,  p.  48) :  "  Is  there  a  ham  poison  ?  Ko  one  can  say  so  with  certainty, 
for  no  one  has  ever  isolated  it."  Scoutetten  says  {op.  cit.,  p.  72) :  "  Since 
the  discovery  of  trichinosis  no  mention  of  Schinlceiigift,  Wurstgift,  etc., 
is  heard,  although  this  ]ioisou  was  said  to  have  been  isolated  by  different 
chemists ;"  and  according  to  Deugler  (Dissert,  inaug.  Strasbourg,  18G3, 
p.  60),  quoting  Van  Hassel  (Thiergifte,  1862,  p.  1^),  says :  "  Its  toxic 
principle,  according  to  some  authors,  is  cyanhydric  acid,  according  to 
others  picric  or  sebacic  acid,  according  to  Buchner  and  Kerner  butyliuic 
acid,  and  according  to  Heller  it  is  the  sarcina  noctilucaJ^  (Jour.  med. 
chir.  Brussels,  ISol.)  Diseases  caused  by  these  meat  poisons  have  often 
been  referred  to.  Epidemics  of  Wurstvergiftung  have  often  occurred 
in  the  eastern  part  of  Germany,  and  in  VViirtemburg  alone  since  1793 
634  cases  have  been  rept)rted,  of  which  260  were  fatal.  The  symptoms 
coiTespond  to  those  of  trichinosis,  excepting  in  the  absence  of  fever, 
abrupt  invasion,  and  shorter  duration ;  but  there  is  a  possibility  that 
some  of  the  earlier  symptoms  may  have  been  overlooked.  If  these  were 
leally  cases  of  trichinosis  then  some  of  those  mentioned  in  the  first  part 
of  Section  I  of  this  report  can  be  received  more  readily,  and  Gerlach's 
views  as  to  the  recent  introduction  of  tricbin.e  into  Germany  must  ap- 
pear incorrect.     But  llnpprecht  (Trichinen  Krankheit,  etc.,  ]).  36)  says : 

"I  have  treatetl  nnieteen  cases  of  Wurstvergiltung,  all  of  which  re- 
covered. In  no  case  have  I  observed  (edema  of  the  eyelids  and  face,  so 
characteristic  of  trichinosis,  so  that  none  of  the  nineteen  cases  could 
have  been  due  to  trichina'.  My  cases  commenced  usually  with  diarrlMea 
and  vomiting,  and  were  marked  by  feebleness,  vertigo,  burning  and 
dryness  of  the  throat,  colic,  pains  in  the  limbs,  dysuria,  and  icterus. 
lU'covery  followed  in  eighteen  cases  at  the  expiration  of  the  first  or  sec- 
ond week,  and  in  one  it  was  prolonged  for  iour  weeks,  the  patient  ex- 
hilHting  great  weakness,  pain  in  the  Joints,  slow  pulse,  constipation, 
sleeplessness,  loss  of  appetite,  and  ana'inic  <edenia." 

Kratz  {op.  cit.^  )).  l()(i)  says:  "  I  believe  that  to  Wurstvergiftung  many 
otlicr  kinds  of  ])oisoning  which  assimilate  trichinosis  nmy  be  added." 
\\'hether  or  not  there  is  a  special  poison  developed  in  certain  meats, 
there  are  certaiidy  cases  on  record  in  which  diseased  meat  has  been 
eaten,  sonu'  of  which  have  n^snlted  in  death,  c.  g.: 

"(1)  The  spleen  of  a  cow  dying  of  symptoms  of  tyi)hoid  fever  Avas 
eaten.    (2)  Two  men  ate  the  flesh  of  a  fowl  dying  of  choleraic  symptoms; 
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both  taken  ill.  (3)  The  flesh  of  a  cow  woimded  in  the  udder  and  hope- 
lessly sick,  was  eaten.  (4)  Near  Zurich  27  persons  died  from  partaking 
of  the  tlesh  of  a  tive-day-old  calf,  born  of  a  sick  cow  ;  one  man  ate  of  the 
liver,  almost  raw,  and  died  on  the  eleventh  day.  (5)  A  cow  which  was 
taken  sick  after  delivery,  and  was  killed  after  3G  hours,  infected  40  per- 
sons who  ate  of  the  flesh  ;  1  fatal  case.  (Gerlach,  Fleischkost,  &c.,  i)p. 
91,92.)" 

An  old  woman  ate  of  the  flesh  of  a  sick  dog,  and  other  animals,  cats, 
etc.  (Bost.  Med.  Surg.  Jouru.,  Xov.  12,  1874,  471.)  Many  other  such 
cases  are  reported.  (Jahresbericht,  etc.,  1878;  Schmidt's  Jahrbiich, 
1878.)  It  is  very  possible  that  in  times  of  excitement  about  trichin- 
osis other  diseases  may  be  pronounced  trichinosis,  as  in  Havana  in 
186t>-'G7.  (Oral  communication  to  the  writer  by  Dr.  Finley,  of  Havana.) 
Also  in  four  cases  of  gastric  catarrh  (Kratz,  p.  103)  with  rheumatic  pain, 
when  no  trichinae  could  be  found  in  the  remains  of  the  meat  eaten,  and 
patients  fully  recovered  in  four  days,  and  in  some  cases  perhaps  spoiled 
hams  may  have  been  the  cause  of  sickness  referred  to  trichinie.  What 
was  reported  as  trichinosis  from  American  hams  in  Bremen  (Focke,  I.  c.) 
was  caused  by  ham  that  was  otheiAvise  poor  in  quality,  and  on  this  ac- 
count sold  at  auction. 

Trichinosis  has  been  called  acrodynia,  gastric  fever,  rheumatism,  gas- 
tro-rheumatic  fever,  cholera,  as  at  Hedersleben  ;  typhoid  fever,  influenza 
ov  grippe,  as  at  Blaukeuburg;  typhus  fever,  Zenker  and  others;  "En- 
glish sweat,"  as  at  "Wegeleben ;  nervous  fever,  Plauen,  18G2,  and  in  1874 
in  Gratzungen.)     (Dr.  Grazenick,  I.e.)     In  the  epidemic  occurring  in  Bo- 
veuden,  1874,  Dr.  Kraemer  (/.  c.)  says  the  first  case  was  diagnosed  "ca- 
tarrhal rheumatic  attection,  with  angina."     In  Calbe  in  1803  the  diag- 
nosis was  made  after  dissection  of  the  first  victim  had  revealed  the  true 
character  of  the  disease.    liupprecht,  although  lamiliar  with  the  tyjucal 
form  of  trichinosis,  overlooked  two  epidemics  in   Hettstadt  in    ISOI 
and  1802,  and  this  occurred  in  a  country  where  the  attention  of  the 
medical  profession  was  being  constantly  called  to  actual  epidemics  of  a 
disease  which  at  that  time  was  beginning  to  excite  the  fears  of  tlie  whole 
population.     In  the  epidemic  of  1803  the  first  symptoms  were  diarrha'a 
and  vomiting,  which  he  says  had  not  before  occurred  in  trichinosis. 
The  thermometer  ranged  (in  the  first  part  of  October)  from  3-°  W.  (40^ 
C.)  at  noon  to  13^  K.  (10.25^  C.)  at  midnight ;  and  owing  to  this  condi- 
tion of  the  weather  he  considered  it  an  epidemic  of  acute  gastrointestinal 
catarrh.     (See  diflerential  diagnosis  for  further  particulars.)     Jessnitzer 
also  at  Hedersleben  persisted  in  calling  the  disease  cholera,  even  after 
it  had  been  i)ronounee(l  trichinosis  by  Kratz  and  others.     Now,  it  does 
not  seem  possible  for  such  diagnoses  to  be  made  by  i)ersons  who  have 
read  anything  of  the  course  ol  trichinosis.     But  these  facts  are  only 
mentioned  to  sliow  tlie  jxjssihility  of  otlu'r  niistnlvcs  of  the  snnie  charac- 
ter occurring  in  other  i)laces  and  passing  by  wholly  nnrecogni/.cd;  also 
to  show  how  it  may  be  that  many  hard-worked  physicians,  both  in  the 
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cities  and  in  the  country  places,  who  may  have  theoretically  known  the 
disease  by  its  symptoms,  and  yet  have  hardly  thought  of  it  in  connec- 
tion with  their  cases.  Of  his  first  cases  in  18G1-'G2,  Rupprecht  {ojh  cit, 
p.  2)  says: 

"I  considered  the  disease  with  its  i)eculiar  mixture  of  gastric  catarrh, 
muscular  rheumatism,  anasarca,  and  spinal  symptoms  (slight  trismus, 
paraphlegic  condition  of  the  lower  limbs  with  formication,  &c.),  a  new 
one.  It  was  apparently  contagious,  as  it  almost  always  affected  several 
members  of  the  same  family.  Although  the  disease  recalled  trichinosis, 
which  was  familiar  to  me  through  Zenker's  celebrated  case  recorded  in 
Lenckart's  writings  and  Virchow's  Archives,  I  was  misled  in  my  diag- 
nosis because  the  grave  typhoid  symptoms — which  I  believed  were  con- 
stant in  this  disease — were  not  present,  and  because  the  cases  were 
light  and  all  of  them  recovered,  while  at  this  time  I  believed  trichinosis 
was  always  a  dangerous  disease  and  almost  constantly  fatal." 

It  may  thus  be  seen  that  it  is  not  impossible  that  errors  of  diagnosis 
may  be  committed  in  this  disease,  especiall}^  when  due  consideration  is 
given  to  other  cases  where  mistakes  have  been  made.  Kratz  (02>.  c/f., 
p.  57),  after  the  observation  of  2S0  cases,  says:  "The  first  symptoms  (in 
an  epidemic)  occur  in  so  many  widely  different  aspects  that  one  is  led  to 
suspect  totally  different  causes  for  them."  The  physician  with  an  im- 
perfect ideal  type  of  the  disease  in  his  mind,  or  perhaps  entirely  unfa- 
miliar with  its  characteristic  symptoms,  is  at  first  struck  by  the  derange- 
ments of  the  alimentary  canal,  and  gastric,  or  typhoid,  or  other  fever 
may  be  the  diagnosis  given,  and  when  the  diarrhoea  is  the  more  promi- 
nent symptom,  cholera  morbus,  or  ev^en  cholera,  as  at  Iledersleben,  will 
be  suggested.  Especially  will  there  be  a  liability  to  error  if  the  i)atient 
dies  early,  or  rather  in  the  stages  which  precede  the  development  of  the 
actual  symptoms  of  the  disease;  i.  e.,  before  ujdema,  pain,  «ls:c.,  appear, 
as  many  cases  no  doubt  die  at  this  time  from  irritation  of  the  alimentary 
canal — of  which  Meissner  {op.  ciL,  No.  138,  p.  01)  mentions  two  cases,  as 
well  as  Kratz,  lienz,  and  others,  as  will  be  seen  further  on — or,  as  Fiirs- 
tenburg  thinks,  through  the  reception  of  certain  deleterious  substances 
in  the  lymphatics,  because  the  intestinal  irritation  is  not  always  sulli- 
ciently  well  marked  to  account  for  dcatli.  It  may  also  be  i)ossil»le  that 
many  cases  of  trichinosis  in  man,  having  an  uncertain  routine  of  symp- 
toms, or  because  the  symptoms  were  so  light,  pass  without  si)ecial 
observation.  Leuckart  (Untersuch.,  «S:c.,  j).  10.'>)  says  of  the  symi)tonis  in 
animals  on  which  expcrinu'nts  had  been  made:  "^ly  (irstcase  (L,,  op.  cit., 
p.  32)  showed  sj)eciiic  symptoms,jis  in  man.  The  next  twoshowcd  no  i)ar- 
ticular  synjptoms  to  distinguish  tridiinosis."  Also  llaubner,  (Iriils,  and 
Kiihii  showcases  in  which  the  symptoms  would  not  warrant  the  diagnosis 
of  tricliiiiosis.  \\'hile  many  cases  of  slight  indigestion,  so  calie<l,  may  bo 
due  to  this  infection,  and  the  chronic  tenderness  in  the  epigastrium  or 
left  hypoeliondiiMin,  ol"  which  so  many  jieoiyle  complain,  may  he  due  to  a 
chronic  inleclioii,  tlie  commeiiceiiieiit  of  whieli  was  one  of  the  so-called 
attacks  of  indigestion  augmented  by  many  recnncnces — perhaps  every 
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time  a  glass  of  lajjer,  and  a  sandwich  from  half  cooked  or  raw  liani  are 
taken — and  which  may  have  its  end  in  one  of  the  several  forms  of  lung 
or  pleural  disease  so  apt  to  complicate  or  follow  the  acute  form  of  this 
disease  (see  Scheiber,  Virch.  Arch.  55,  pp.  404-0,  and  other  cases  here- 
after quoted),  and  it  might  be  expected  that  these  cases  would  be 
the  ones  which  finally  in  old  age  succumb  to  disorganization  of  the 
lungs,  or  to  pleuritis,  or  are  debilitated  by  disorders  of  nutrition, 
which  make  them  an  easy  prey  to  other  diseases.  Such  cases  ahnost 
always  die  very  much  emaciated,  and  so  usual  was  this  condition  in  the 
bodies  examined  by  the  earliest  observers,  that  Wood  {I.  c.)  was  very 
much  surprised  to  see  trichinai  in  the  cadaver  of  a  robust  subject. 
This  class  of  cases,  as  well  as  the  more  severe  but  still  not  typical  cases 
called  schleichende  by  Reuz,  would  be  the  ones  most  likely  to  occur  in 
this  country,  as  pork  is  usually  well  cooked  before  being  eaten,  and 
very  few  trichina,  even  where  the  meat  is  very  strongly  infected,  would 
retain  their  vitality. 

In  case  the  physician  has  been  called  during  au  epidemic,  or  to  a 
typical  case  of  tricliiuosis,  there  will  be  no  difiiculty  in  forming  a  correct 
diagnosis,  although  it  may  be  confounded  with  some  other  well-known 
disease  as  in  Zenker's  case  nud  others ;  or,  as  in  Rupprecht's,  the 
symptoms  may  be  taken  for  the  foundation  of  a  new  disease.  In  nearly 
all  epidemics  the  symptoms  have  been  clearly  noted,  and  they  corre- 
spond very  closely  with  each  other.  Formerly  the  only  difiiculty  was 
to  know  to  what  disease  to  refer  them.  But,  as  before  stated,  some 
of  the  most  important  symptoms  may  be  absent.  In  fact  the  patient 
may  die  without  presenting  any  of  the  characteristic  symi)toms  of 
the  disease.  This  has  been  shown  to  have  been  the  case  in  animals, 
as  rabbits,  calves,  etc.  (Virchow);  in  rabbits,  mice,  hedgehogs,  dogs, 
and  pigs  (Leuckart,  Uutersuch,  etc.,  pp.  8,  32,  42,  40,  loS);  one  cat 
died  30  hours  after  feeding  (Turner,  l.  c);  of  31  hogs  fed  by  Gerlach 
(Die  Tricliinen,  p.  31)  41  per  cent,  died  of  intestinal  irritation,  and  there 
have  been  other  cases  mentioned  by  various  authors  leading  to  the 
conclusion,  where  it  is  not  expressly  stated,  that  it  is  not  uncouuuou 
for  such  animals  to  die  in  the  stadium  prodromorum.  Cases  of  death 
in  this  stage  are  not  so  uncommon  in  man,  although  Virchow  (Lehre, 
etc.,  p.  41)  said  that  "up  to  this  time  (1800)  such  cases  have  not  oc- 
curred." Leuckart  says  (Mensch.,  par.  ii,  3,  p.  587):  "Death  in  the 
first  stages  rarely  occurs,  and  only  after  very  severe  infection,  as  in  a 
few  cases  in  the  lledersleben  e])idemic.''  I\enz  says  {op.  cif.,  p.  30,  31): 
"All  observers  agree  that  we  have  to  deal  with  a  more  or  less  severe 
gastrointestinal  catarrh,  *  *  *  and  in  the  severest  cases  death 
may  follow  from  exhausting  dejections,  mostly  ])er  anum  alone  or  per 
orem  and  anum.  Jessnitzer  treated  the  first  cases  that  eaine  to  him  in 
lledersleben  for  cholera,  and  the  discussion,  according  to  IJeiiz  (<>;>.  cit., 
p.  7),  was  very  warm  regarding  the  diagnosis  of  this  e|)ideiiii(',  Jess- 
nitzer and  the  health  olficer  holding  to  the  diagnosis  of  cholera,  etc., 
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and  Kratz  and  his  friends  calling  it  by  its  trne  name.  The  following 
are  the  symptoms  of  one  of  Jessuitzer's  cases,  as  described  by  himself 
(Kratz,  op.  cit,  p.  4) : 

"  I  was  called  to  the  laborer  R.  on  the  morning  of  ISfovember  3.  He 
was  complaining  of  severe  vomiting,  profuse  diarrhoja,  with  which  he 
had  suffered  since  the  oOth  of  Octobi^r.  In  the  course  of  the  day  he 
had  severe  cramps  in  the  calves,  cold  extremities,  intense  thirst ;  towards 
ev^euing  dyspncca,  palpitation,  anxiety,  i)rofuse  i^erspiratiou,  ischuria, 
for  the  past  twenty-four  hours  ;  at  G  p.  m.  the  legs,  nose,  ears,  hands, 
and  cheeks  became  cold,  and  every  effort  made  to  warm  them  without 
effect.  Diarrliffia  and  vomiting  ceased  two  hours  ago.  About  8  j).  m. 
urine  voided ;  there  was  dysphagia  and  trismus,  attacks  of  suftbcatiou, 
and  the  patient  died  of  exhaustion  at  I)  p.  m." 

Another  case : 

"  Laborer  M.  was  attacked  on  the  2d  of  November  with  muscular 
rheumatism,  constipation.  On  the  4th  there  was  fever,  diarrhcea,  and 
the  usual  sense  of  lameness  or  fatigue ;  after  the  Gth  there  Avas  typhoid 
fever,  swelUng  (oedema)  of  the  eyes,  face,  legs,  scrotum,  and  penis. 
Death  on  the  7th,  with  previous  disturbances  of  consciousness  and  res- 
piration ;  also  the  laborer  K.  was  attacked  with  severe  diarrhoea  and 
vomiting  on  the  31st  of  October,  and  died  on  the  8th  of  November 
li-om  debility ;  no  muscle  symptoms,  consciousness  undisturbed." 

Eenz  says  (p.  89,  op.  cit.),  "in  the  severest  cases  a  few  die  under  symp- 
toms of  cholera,  or  from  extreme  exhaustion."  Kratz  had  three  cases 
die  from  "  gastro-intestinal  irritation  before  any  appearance  of  perito- 
nitis or  migration  of  trichinae  was  presented."  Kupprecbt  reported  one 
death  on  the  lifth  and  one  on  the  eighth  day  after  infection.  ]\Ieissner 
{op.  cit.  13S,  p.  1)1)  mentions  two  cases  "which  undoubtedly  died  of 
intestinal  irritation." 

Often  when  they  do  not  cause  death,  the  early  symptoms  are  so  severe 
that  a  strong  sus])iciou  of  poisoning  is  entertained,  as  at  Jenin  in  1845, 
and  Hettstadt.  In  Hedersleben  also,  several  cases  might  have  been 
taken  for  intentional  i)oisoning.     (See  Virchow.) 

The  severe  vomiting  and  diarrlnea  (cholera  trichinoticji — Renz,  Kratz) 
may  have  an  entirely  different  effect,  for  (Mt)sler  /.  c.)  it  is  nature's 
method  of  getting  rid  of  the  cause  of  the  irritation.  Virchow  {op.  cit, 
p.  41)  says  the  trichime  may  nearly  all  be  evacuated.  One  of  the  cases 
at  Hedersleben  (No.  181  of  Kratz's  table)  recovered  after  seveic  vomit- 
ing. A  dog  fed  by  Leuckart  {op.  cit,  p.  4!>)  vomitetl  and  giadiially  re- 
covered, and  also  two  cases  reported  by  Frerichs  (Reuz  oj).  cit.,  p.  140). 
The  partial  immunity  of  children  may  be  due  to  failure  to  digest  the 
capsuUis  or  even  llie  meat  conlaiuing  them,  as  parti<'les  of  uudigesled 
meat  are  often  seen  in  their  frequent  evacuations.  (Cohnheim,  Mosler). 
(Virch.  Arch.  30,  p.  104—33,  p.  410).  Renz  {op.  cit.,  pp.  23-143).  Vir- 
chow (Virch.  Arch.  32,  p.  3()8).  Rut  "tlie  symptoms  of  the  tirst  eight 
days  have  nothing  in  their  cliaracter  to  separate  them  froui  an  ordinary 
irritation  of  the  stomach  and  intestines,  which  miglit  be  ])roduced  by 
any  acci<lental  cause.  Even  in  cases  when  the  symi)toma  occur  sud- 
denly from  the  lil)eration  of  a  large  number  of  liirva',  then'  is  notliing 
to  distinguish  them  from  those  caused  by  the  i»resence  of  any  otiier 
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foreign  substance  in  the  bowels,  as  the  symptoms  which  mark  the  dis- 
ease are  not  developed  at  that  time."  Fiiedrich  (Deutsche  Arch.  f. 
Klin.  Med.  Bd.  ix,  p.  459)  reports  a  case  in  which  redenia  occurred  on 
the  lirst  day,  which  he  refers  to  the  presence  of  a  poisonous  substance 
contained  in  the  capsule.  Kratz  also  says:  "Apart  of  the  symptoms 
developed  in  the  alimentary  canal  were  not  characteristic  and  might 
have  been  taken  for  those  of  gastro-intestinal  catarrh."  And  Meissner 
{op.  cit.  138,  p.  93)  states:  "These  early  symptoms,  the  ai)pearance  of 
the  tongue,  the  gastro-intestinal  catarrh,  with  the  peculiar  appearance 
of  the  countenance,  show  how  difficult  a  diagnosis  would  be  if  no  other 
symptoms  appear." 

But  even  these  symptoms  may  fail  entirely,  as  Frommann  (Virch. 
Arch.  53,  p.  501)  has  shown  in  three  cases  in  Heidelburg  in  18C5-'06, 
or  there  maj"  be  some  uneasiness  or  slight  gastro-intestinal  disturbances 
when  the  lirst  symptom  which  attracts  the  attention  will  be  the  (edema 
or  pain.  Also  in  epidemics  when  the  alimentary  symptoms  are  present 
as  a  rule,  there  may  be  cases  when  they  do  not  all  appear,  and  if  they 
do  they  maybe  very  irregular  in  their  advent.  Kupprecht  (iiundblicL', 
etc.,  p.  20)  says:  ''The  abortive  rheumatoid  cases  are  without  alimentary 
symptoms."  Leuckart  (p.  41)  says  the  number  of  trichinaj  is  small  in 
such  cases. 

In  the  Hedersleben  epidemic  vomiting  occurred  in  only  37  of  2S0  cases. 
Of  this  number  5  had  vomiting  oa  the  same  day  of  the  infection,  with 
simultaneous  diarrhcea  in  2  of  them  ;  5  on  the  second  day  with  diarrhoea; 
2  others  had  diarrhoea  after  24  hours  more ;  3  on  the  third  day  all  with 
diarrhoea ;  3  on  the  iifth  day,  2  of  which  were  attacked  with  diarrhoea 
on  the  day  of  infection ;  5  on  the  sixth  day,  2  of  them  with  diarrhoea ; 
1  on  the  tenth  day  with  diarrhoea ;  1  on  the  fourteenth  day ;  and  1  on 
the  fifteenth,  with  diarrhoea  on  the  ninth.  The  remaining  cases  were 
suffering  with  vomiting  on  the  first  visit,  and  all  had  diarrhoea,  1  on  the 
third,  2  on  the  fourth,  2  on  the  tenth  day. 

Diarrhoea  was  absent  in  157  out  of  280  cases  recorded-by  Kratz.  Of 
123  cases  with  diarrhoea  9  were  seized  on  the  day  of  infection  ;  20  on  the 
second  day;  21  on  the  third  day;  3  on  the  fourth  day;  2  on  the  fifth; 
10  on  the  sixth ;  8  on  the  seventh ;  11  on  the  8th ;  4  on  the  ninth  ;  2  on 
the  tenth  ;  3  on  the  eleventh  ;  3  on  the  thirteenth  ;  1  on  the  fourteenth  ; 

4  on  the  fifteenth ;  1  on  the  twenty-first ;  and  1  on  the  twenty-fourth 
day.  Of  20  other  cases  where  the  exact  date  of  the  onset  wa«  unknown, 
but  in  which  it  "was  present  at  the  doctor's  first  visit,  1  before  the 
second  day;  2  before  the  iburth;  3  before  the  fifth  ;  1  belbre  the  sixth; 

5  before  the  sev-enth  ;  1  before  the  eighth  ;  2  before  the  ninth  ;  1  before 
the  fifteenth ;  2  before  the  sixteenth;  1  before  the  eighteenth,  and  1 
betbre  the  twenty-fourth. 

Of  the  whole  number,  diarrhoea  and  vomiting  occurred  together  in  30 
cases,  and  simultaneously  in  only  11  cases,  viz  :  2  on  the  day  of  infection. 
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2  the  next  day,  2  on  the  thu-d  day,  1  on  the  fourth,  2  on  the  fifth,  1  on 
the  ninth,  and  1  on  the  fourteenth  day. 

Vomiting  and  diarrhcea  were  absent  in  128  cases,  and  of  these 
21  were  fatal ;  5  of  the  latter  had  no  oedema  of  the  face  or  eyelids ; 
another  (No.  273)  had  neither  tedema  nor  muscle  sjmptoms;  one  of  the 
former  had  muscular  symptoms  on  the  first  day,  and  cedema  of  the  lower 
extremities  on  the  nineteenth,  and  died  on  the  thirty-seventh  day ; 
another  on  the  fifth,  dying  of  asphyxia  on  the  thirty-fifth ;  and  2  on  the 
tenth;  No.  70  died  on  the  forty-eighth,  and  No.  1G8  on  the  forty  sixth 
day ;  No.  109  had  oedema  on  the  fourteenth  and  died  asphyxiated  on 
the  thirty-fifth  day. 

In  one  case  vomiting  commenced  in  two  hours  after  ingestion  of  the 
trichinosed  meat.  In  another  it  lasted  two  weeks,  but  as  a  rule  passed 
oft"  after  a  few  days. 

In  one  case  in  Hedersleben,  diarrhoea  lasted  three  months,  and  in 
Knoll's  case  (Knoll,  I.  c.)  it  lasted  from  the  fifth  to  the  fourteenth  week. 
In  Hedersleben,  it  was  mostly  uninterrui)ted  during  the  first  four  or  six 
weeks;  involuntary  stools  occurred  only  with  delirium  or  stupor.  In 
Hettstadt,  diarrhoea  was  not  one  of  the  i^rominent  symptoms.  In 
Brooklyn,  in  1879  (Dr.  Maddren,  I.  c),  "  the  pain,  vomiting,  and  diar- 
rhoea appeared  in  24  hours  after  eating  trichinous  meat,  the  large,  fecu- 
lent, greenish  stools  changing  later  to  very  thin,  clay-colored,  or  rice- 
water  discharges."  Eupprecht  (p.  13,  op.  cit.)  reports  in  his  cases:  "the 
stools  are  yellowish  brown,  passing  without  pain."  Dr.  Gilpin  (I.e.)  in 
one  case  met  with  diarrhoeic  stools  as  in  the  third  week  of  typhus;  all 
stools  like  beaten  eggs.  In  Hedersleben  there  was  bloody  di;irrh(pa 
in  three  cases,  in  one  of  which  it  lasted  four  weeks.  One  of  Gilpin's 
cases  had  neither  vomiting,  diarrhcea,  nor  fever.  "  Constipation  often  su- 
pervened on  a  previous  diarrhani,  and  in  some  cases  was  one  of  the  initial 
symptoms."  (Kratz,  p.  71.)  Wunderlich  {I.  c.)  reports  one  case  (No.  2) 
with  constipation,  dysuria,  and  vomiting.  "Pain  in  the  abdomen  and 
borborygmus  were  constant  with  diarrluea;  occurring  also  when  there 
was  neither  vomiting  nor  diarrhoea."  Of  the  remainder  of  the  128 
cases  in  which  alimentary  disturbances  were  not  present  (viz,  107)  muscle 
symi)toms  appeared  in  the  following:  On  the  fifth  day,  one  case,  with 
oedema  on  the  fourteenth  day,  and  death  by  asphyxia  on  the  nineteenth 
day;  two  cases  on  the  seventh  day,  both  (edematous,  death  from  paraly- 
sis of  lungs  occurring  on  the  twenty-se(;ond  and  twenty-eighth  days,  re- 
spectively; five  cases  on  the  eighth  <lay,  with  (cdemaon  the  eighth  day ; 
one  case  on  the  twelfth  day,  death  from  marasmus  on  the  fifty -seventh 
day;  one  case  on  the  fifteenth  day,  death  from  exhaustion  on  the  lifty- 
fourth  <lay;  two  cases  on  the  sixteenth  day,  one  of  which  died  on  the 
twenty-fourth  day  of  i)aralysis  of  the  muscles  of  respiration,  the  other 
on  the  forty-ninth  day  of  exhaustion;  one  case  on  the  twenty-second 
day,  <li»'d  <m  Ihiity-third  day,  scrofulous;  one  case  on  the  ninth  day, 
with  sinuiltaneous  aMlcma,  died  iVom  exhaustion  on  the  forty-ninth  day; 
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two  cases,  first  seen  on  the  ninth  day,  (edematous,  one  died  on  tbe 
twenty-seventh  day  of  coUapse,  the  other  on  the  thirty-ninth,  of  paraly- 
sis of  muscles  of  respiration;  two  cases  on  the  tenth  day,  one  onlema- 
tons  when  first  seen  on  the  eleventh  day,  died  of  ])aralysis  of  respiratory 
muscles,  and  the  other  «3dematous  when  lirst  seen  on  the  nineteenth 
day,  died  on  the  thirty-seventh  day,  of  paralysis  of  the  brain;  one 
case  on  the  eleventh  day,  with  a^lenia  on  the  twenty-fifth  day,  died  on 
the  forty-fifth  day;  and  one  case,  first  seen  on  the  twenty-first  day,  with 
cedema  on  the  twenty-fifth  day,  died  on  the  one  hundred  and  thirtj'^first 
day. 

"The  second  stage  in  a  diagnostic  point  is  the  most  important,  and  in 
light  cases  is  the  onlj^  one  present."  *  *  *  a  jtg  advent  is  marked 
by  a  swelling  of  the  eyelids,  face,  etc.,  which  in  typical  cases  occurs 
with  the  beghniiugi  of  the  second  week.  If  the  number  of  migrating 
trichiujc  is  small,  these  symi)toms  may  not  api)ear  until  the  first  two 
(3,  Rnpprecht)  weeks  have  passed,  or  even  later."  (Leuckart,  Mensch., 
par.  ii,  3,  p.  587.)    Delpech  (p.  28  op.  cit.)  says : 

"(Edema  is  an  indication  of  the  presence  of  the  parasites  in  the 
facial  muscles.  In  severe  cases  it  may  appear  on  the  seventh  day,  in 
lighter  ones  on  the  eleventh,  or  even  as  late  as  the  twenty-second.  It 
is  sometimes  very  fleeting,  especially  when  not  prominent,  and  probably 
it  is  owing  to  this  circumstance  that  it  was  not  seen  in  the  only  two 
cases  (Friedrich  and  Behren's)  in  which  it  was  rei>orted  absent.  All 
observers  that  I  have  consnlted  consider  it  characteristic.  In  one  of 
Friedrich's  (jases  cedema  of  the  face,  hands,  and  feet  appeared  on  the 
first  day.  Pressure  and  burning  in  the  eyes  and  swelling  of  the  lids 
and  face  were  among  the  first  symptoms  observed  by  Fiedler,  and  one 
of  his  cases  was  marked  by  great  subcutaneous  extravasations  in  the 
extremities,  which  came  on  shortly  after  the  disapj)earance  of  the  oedema 
of  the  face." 

Renz  (/.  c.)  reports  cases  in  which  the  oedema  was  very  light.  Sungel 
(Yirch.  Arcli.  Bd.,  xxix)  says:  "The  most  characteristic  signs  are 
those  exhibited  as  the  ditterent  groups  of  muscles  become  successively 
attacked.  When  they  are  situated  nnder  a  fascia  the  cedema  is  felt 
deep-seated  before  exhibiting  itself  under  the  skin.  Wlien  the  muscles 
of  the  face  are  affected,  it  at  once  appears  there.  Oedema  may,  however, 
be  entirely  absent.  It  failed  in  the  fiice  in  one  case  out  of  every  5.J  in 
ITedrrsleben  (IS  per  cent.).  It  failed  entirely  in  28  cases,  viz,  in  all  the 
light  ones  and  in  the  severest  ones  where  death  occurred  early."  It 
failed  in  the  eyelids  and  face  08  times  (and  72  times  in  the  extremities). 
"  It  commenced  oftenest  on  the  ninth  and  tenth  days,  and  disai>peared 
in  a  few  days.  In  four  cases  it  reapi)eared  after  four  or  six  weeks,"  and 
"in  severest  cases  returned  in  the  lower  extremities,  reaching  even  to 
the  scrotum,  and  sometimes  remaining  for  weeks  or  months."  (Meissner, 
I.e.)  In  St.  Petersburg  (Veh,  I.  c.)  "a'demawas  not  always  present, 
and  when  it  occurred,  there  was  loss  of  hair  on  the  part  afiected.    The 
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sailors  from  the  Valparaiso  ship,  treated  in  Hamburg,  had  no  cedema." 
(Scoutetten,  p.  64,  op.  cit.) 

Perspiration,  which  Meissner  says  is  a  constant  symptom,  was  absent 
in  Dr.  Gilpin's  cases,  and  ''  the  skin  became  moist  only  as  convalescence 
progressed."  Kratz  does  not  give  this  symptom  a  place  in  his  table  of 
symptoms. 

Pain,  soreness,  or  muscular  weakness  appeared  in  258  cases  in  He- 
dersleben,  showing  that  it  was  the  most  constant  symptom  (it  occurred 
on  the  day  of  infection  in  1  case,  Xo.  62),  but  it  failed  in  one  out  of 
every  13  cases.  Fullness  or  tension  of  the  limbs  present  in  214  cases, 
and  in  No.  74  it  was  the  only  symi)tom  present.  In  !N^o.  51  there  were 
neither  muscle  symptoms  nor  cedema,  but  diarrhoea,  headache,  and 
swelling  of  the  lips  and  tongue.  In  No.  106  diarrhoea  and  oedema,  and 
in  No.  131  vomiting,  were  the  only  symptoms  present.  One  of  the  Ham- 
burg cases  had  no  pain. 

Dyspnoea  comes  on  in  the  second  week  through  the  formation  of  bron- 
chial catarrh.  It  increases  to  asthma-like  attacks,  which  may  recur 
every  3,  6,  or  24  hours,  often  continuing  8  days.  It  occurred  in  05  cases, 
while  the  catarrh  continued  a  week  very  severe,  with  profuse  exjjectora- 
tion,  in  111  cases.     (Meissner,  I.  c.) 

6.— Differential  diagnosis. 

Next  to  the  discovery  of  what  a  disease  is,  is  the  finding  out  what  it 
is  not.  "  In  the  different  degrees  of  intensity  of  trichinosis,  according 
to  the  number  of  migrating  trichinie,  it  presents  similarities  to  rheuma- 
tism; a  light  nervous  fever,  and  in  severest  cases  begins  like  cholera, 
and  afterwards  appears  like  nervous  fever."  Many  epidemics  of  this 
disease  have  been  wrongly  interpreted  and  called  by  various  names,  as 
influenza,  rheumatism,  gastric  fever,  etc.  It  will  therefore  be  necessary, 
wlicn  epidemics  or  even  single  cases  occur  with  the  leading  symptoms 
of  tliese  diseases,  to  study  them  carefully'  and  compare  their  symptoms 
with  those  of  trichinosis. 

Infiuenzo — Would  not  be  apt  to  be  accompanied  by  severe  stoniach  or 
intestinal  symptoms,  while  its  own  peculiar  symptoms  would  be  the 
most  prominent  ones  present,  "The  cougli  in  tliis  disease  is  se^ere, 
and  sputa,  profuse  and  yellow,  most  troublesome  at  night,  and  aceom- 
l)anie(l  with  n  severe  headaclie.  The  inllammation  generally  commences 
in  the  ocular  and  nasal  mucous  membranes  and  extends  downwards, 
and  when  lung  symptoms  occur  they  are  marked  by  well  (lefined  i)hysi- 
cal  signs"  (wiiich  is  not  the  case  in  trichinosis),  "and  it  may  terminate 
in  «lianli(e:i,  Avliile  trichinosis  is  more  ai)t  to  commence  with  diaiiiuea, 
or  vomiting,  or  both."     (Aitken,  Tract.  Med.  i.,  j).  706.) 

Rhewnaiism. — "The  parts  aflW-ted  by  acute  rheumatism  are  for  the 
most  i)art  the  joints  jiml  sueli  textures  as  are  comjjosed  of  white  (ihrous 
tissue."  F<'v<'r  often  i)reeedes  l)y  twenty-four  or  Ibrty-eight  hours  the 
"inflammation  of  the  joint.s,  but  the  local  and  general  symptoms  may 
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be  coutemporaneous."  (Aitken,  Flint.)  "In  a  certain  i)roportion  of 
cases  only  fever  is  present."  It  may  be  "preceded  by  chilliness,  which 
soon  pasvses  away;  perspiration  may  be  copious,  but  only  partial"  (A., 
r.).  "The  urine  is  scanty  and  hi^hcolored,  and  deposits,  on  cooling-, 
deep-colored  sedhnents  of  urate."  In  trichinosis  the  urine  may  be  ab- 
sent or  small  in  quantity,  is  dense  and  high  colored.  Albumen  may  be 
present  in  rheumatism,  while  it  very  rarely  occurs  (Kupprecht  says 
never)  in  trichinosis.  Albumen  occurred  in  one  case  by  Warfwinge  {I. 
c),  one  by  Maddren  (/.  c).  Rheumatism  i)ursues  no  particular  course 
after  invasion.  Extreme  cases,  however,  may  simulate  trichinosis  in 
general  characters;  but  in  the  former  only  a  few  joints  will  be  found  to 
be  affected,  while  the  latter  affects  the  bodies  of  the  muscles  (the  pain 
when  it  appears  is  diffused,  as  a  rule,  Kratz),  and  pain  on  passive  mo- 
tion is  due  to  motion  of  the  inllamed  muscles  on  each  other.  The  sub- 
fascial cedema  will  not  be  present  in  rheumatism,  while  the  joints  will 
be  hot,  red,  and  swollen.  Pain  is  not  usual  in  pra^cordium,  and  when 
present  in  rheumatism  other  signs  of  cardiac  inflammation  will  appear. 
Rheumatism  will  not  occur  as  an  epidemic. 

'<  Gout — Does  not  often  attack  any  joint  but  the  first  one  of  the  great 
toe ;  in  other  words,  it  is  rare  for  the  first  attack  instead  of  being  a 
podaf/ra  to  be  a  chimgra,  gonagra,  or  omagra^''  (Xiemeyer.)  "The  pre- 
vious history  of  a  case  Avould  have  a  strong  influence  on  the  diagnosis, 
yet  a  previous  history  of  gout  should  not  necessarily  preclude  the  pos- 
sibility or  even  probability  of  trichinosis,  as  high  livers  are  apt  to  lunch 
often,  and  raw  or  underdone  ham  is  frequently  used  in  public  places  for 
lunches.  In  trichinosis  the  pain  commences  centrally  and  presses 
towards  the  extremities." 

Sudor  Anglicus,  or  sweating  disease  (Xiemeyer),  with  which  the  en- 
demic at  AYegeleben  (and  probably  in  other  places)  was  confounded,  has 
many  symptoms  in  common  with  trichinosis,  but  they  seem  to  commence 
in  a  regular  order — commencing  on  the  "  sides  of  the  neck  and  upper 
and  front  part  of  the  chest,  thence  spreading  to  the  belly  and  hack  and 
limbs."  In  a  few  instances  the  disease  is  preceded  by  languor,  head- 
ache, soreness  of  the  limbs,  loss  of  appetite,  indigestion,  etc.  Much 
more  commonly  it  breaks  out  suddenly  without  precursory  signs.  The 
patient  awakes  at  night  bathed  in  a  profuse  perspiration,  which  may 
have  been  preceded  by  a  slight  chill.  There  is  a  painful  constriction 
about  the  jjrtecordium,  and  an  indeseribable  terror  and  restlessness. 
The  countenance  is  reddened,  the  skin  is  hot,  pulse  freciuent,  and  urine 
scanty  and  concentrated,  thirst  is  not  always  much  augmented.  In 
most  cases  there  is  heachiche  and  a  feeling  of  stiffness  about  the  nucha; 
there  nuiy  be  mental  confusion,  dizziness,  roaring  in'  the  ears,  palpita- 
tion, and  painful  spasms  in  the  extremities,  as  in  cholera.  These  cases 
are  acconq)anied  by  a  more  characteristic  symptom,  a  sense  of  luunb- 
ness  and  i)ricking  of  the  skin,  particularly  in  the  lingers  and  over  the 
regions  where  the  eruption  afterwards  breaks  out  most  profusely.    The 
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sweating  is  so  copious  as  to  saturate  the  clothing  and  bedding,  and 
sometimes  the  mattress.  A  peculiar  odor  has  been  ascribed  to  this  per- 
spiration by  some,  who  compare  it  to  the  smell  of  rotten  straw  or  musty 
vinegar;  but  most  i^robably  the  odor  i)roceeds  from  decomposition  of 
the  sweat  which  soaks  the  bedding.  At  the  end  of  the  third  or  fourth 
day  the  eruption  appears,  preceded  by  an  aggravation  of  all  the  above 
symptoms,  but  particularly  by  an  increase  of  the  sweating  and  the 
prickling  of  the  skin.  Scattered  here  and  there  among  the  spots  of  the 
erui)tion,  solitary  sudamina  appear,  limpid  vesicles  filled  with  sweat, 
beneath  which  the  skin  api^ears  so  natural  that  one  might  mistake  them 
for  drops  of  water.  The  vesicles  soon  become  pearly  and  turbid.  The 
bowels  are  generally  confined  throughout  the  disease.  This  disease  is 
limited  to  certain  parts  of  Europe,  and  rarely,  if  ever,  occurs  in  isolated 
cases.  When  its  presence  may  be  suspected,  a  thorough  examination  of 
food  and  a  close  study  of  the  history  of  the  cases  would  lead  to  a  correct 
diagnosis  ;  but  the  existence  of  the  premonitory  symptoms,  with  those 
conditions  of  the  muscles  and  skin  most  characteristic  of  trichinosis, 
would  be  the  most  reliable  guide,  as  an  epidemic  of  any  magnitude 
would  hardly  occur  without  some  of  these  symptoms  being  present. 

"Post  mortem :  the  spleen  is  enlarged,  the  liver  full  of  blood,  and  rarely 
pneumonic  infiltrations  are  found  in  the  lungs." 

Cholera. — The  similarity  of  trichinosis  to  cholera  was  so  great  in  the 
Hedersleben  epidemic  that  it  led  to  a  false  diagnosis  in  many  cases,  and 
cholera  morbus,  having  for  its  cause  an  irritation  of  the  mucous  membrane 
of  the  alimentary  canal,  and  which  generally  shows  its  effects  in  the  night, 
might  easily  be  mistaken  for  the  former  disease.  In  cholera  morbus  the 
treatment  would  necessarily  be  very  dilierent  from  that  of  trichinosis,  as 
may  also  be  said  of  true  cholera,  as  the  use  of  astringents  in  any  form 
of  trichinosis  would  tend  to  make  the  prognosis  more  unfavorable,  as 
was  the  case  in  some  of  the  early  instances  in  Hedersleben.  In  all  such 
attacks  it  would  be  well  to  give  due  consideration  to  a  possibility  of 
trichinosis,  with  especial  inquiry  regarding  the  ingesta  of  the  previous 
day.  A  possibility  of  cholera  invasion  would  be  increased  by  its  pre- 
vious occurrence  in  other,  especially  neighboring  localities.  The  paiu  on 
pressure  occurs  in  cases  where  tliero  is  no  diarrhoea  or  vomiting.  The 
peculiar  stitching  pains  and  feeling  of  tension  in  trichinosis  develop 
later.  The  remission  of  pain  and  tension  in  cases  of  cholera,  after  per- 
spiration o('.(;urs  and  aV)sence  of  [)ain  in  epigastriam,  would  then  settle 
the  (jnestion.     (See  Uni)preclit.) 

Ti/phus  fercr. — This  disease  materially  differs  from  trichinosis,  besides 
the  most  ;n»i)arent  symptom  of  the  former,  is  the  rash,  which  ai)])ears 
from  tiie  tiiinl  to  the;  filth,  or  as  late  as  the  seventh  day.  (15nt  the  rash 
is  absent  in  25  i)er  cent,  of  cases  below  lo  years,  14  per  cent,  from  18  to 
22  years.  In  cases  above  25  years  it  is  always  present.  Aitken).  In 
"the  cough  of  typhus  the  sputa  is  of  tough  mucous,  occasionally  mixed 
with  blood"  (Niemeyer),  while  that  of  trichinosis  will  be  negative,  as  it 
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is  due  to  irritation  of  tlie  larynx.  Tlie  temperature  in  typhus  is  high 
ciurinjjf  the  lirst  weeks,  whereas  in  trichinosis  it  is  not  much  elevated 
until  alter  the  tirst  week.  In  typhus  the  spleen  early  shows  si^iis  of  en- 
largement, but  there  are  only  two  or  three  cases  of  such  an  enlargement 
in  trichinosis ;  but  in  the  latter  the  liver  may  exceptionally  be  very  much 
enlarged.  (One  case  at  Hederslebeu,  Kratz).  tEdema,  muscular  ten- 
sion, and  contraction  is  absent  in  typhus,  while  in  trichinosis  the  arms  are 
generally  flexed.  "  In  typhus  the  arms  lie  beside  the  body  helpless." 
(Niemeyer,  Pract.  Med.) 

"  The  only  important  symptom  of  typhoid  fever  said  to  be  absent  in 
this  disease"  (trichinosis)  "is  eulargement  of  the  spleen,  and  it  is  very 
probable  that  some  of  the  so-called  epidemics  of  typhoid  fever  in  former 
days  were  caused  by  the  i)ropagation  of  trichiuai  in  the  human  body. 
But  the  epistaxis,  the  pain  and  gurgling  on  pressure  in  the  right  iliac 
region,  the  rose-colored  eruption  of  typhoid  fever,  cannot  exist  in  trich- 
inous  diseases,  while  the  earlier  irritation  of  the  stomach  and  bowels, 
■with  cedema  of  the  face  and  severe  muscular  pain,  especially  on  motion, 
with  breathlessness,  increasing  to  dyspnoea  or  almost  asphyxia,  ought 
to  render  the  parasitic  disease  easy  of  diagnosis  from  enteric  fever." 
(Aitken.) 

Although  all  of  the  symptoms  of  enteric  fever  may  not  be  present  at 
the  same  time,  one  or  more  of  its  characteristic  symptoms  may  be  of 
sufficient  prominence  to  mislead  the  practitioner  unless  the  ensemble 
of  the  symptoms  of  trichinosis  is  firmly  fixed  in  his  mind.  Warfwinge 
{I.  c.)  found  enlargement  of  the  spleen.  Hun  found  the  spleen  smaller, 
darker,  and  firmer  than  normal — a  condition  which  was  i)robably  pre- 
ceded by  enlargement.  Epistaxis  was  observed  by  Rhoda  (Centralblatt 
f.  INIed.  Wissen,  'No.  17),  who  gave  ergot  where  it  occurred,  and  bj' 
Kratz  shortly  before  the  death  of  the  patient  (see  Friedricih  below). 
Pains  in  the  ileoca^cal  region  observed  by  Wolff  (/.  c.) ;  also  by  Kratz 
and  Kupprecht  in  the  lower  part  of  the  belly,  but  they  diminished  as  the 
trichinaj  reached  the  limbs.  There  have  been  various  symptoms  seen 
in  trichinosis  (Meissner,  I.  c),  but  none  perhaps  like  the  eruption  of 
typhoid,  but  in  the  latter  it  may  be  absent.  It  has  been  seen  that  the 
only  symptoms  referred  to  the  stomach  and  bowels  may  be  AvhoUy  or 
partly  absent,  as  also  the  oedema  and  even  the  i)ain. 

Friedrich  (Deutsch  Arch.  f.  Kl.  Med.  lid.  ix,  1872,  p.  459)  reports  a 
case  admitted  to  hospital  for  typhoid  fever  in  which  trichinosis  was  sus- 
pected only  when  the  severe  pain  and  profuse  i)erspiration  came  on.  In 
the  height  of  the  disease  there  was  epistaxis  and  spitting  of  bk)ody 
mucus. 

Knell  (Prager  Vierteljahresschrift,  Bd.  iii,  p.  141)  r('i)orts  the  case 

in  Prague  Hospital  of  a  woman  aged  52  years  from  fifth  to  fourteenth 

week  of  the  disease.     There  was  a  diarrhcea  of  long  duration.     Pulse 

high  to  tenth  week,  always  above  100  and  often  reached  lliO.     Temper- 
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ature  in  first  seven  weeks  showed  a  regular  morning  remission  and  even- 
ing exacerbation.    Urine  scanty ;  convalescence  tedious. 

In  four  cases  reported  by  Fiedler  {I.  c.)  the  evening  exacerbation  of 
temperature  agreed  with  those  of  a  light  case  of  typhoid  fever. 

Kestner  (I,  c,  p.  41)  speaking  of  the  case  of  a  soldier  at  Quedlinburg 
reported  by  Behrens  (Deutsche  Klinik,  No.  30,  18G3)  says:  "  The  symp- 
toms at  the  beginning  of  the  disease  assumed  a  typhoid  character  to 
such  an  extent  that  an  error  would  have  been  excusable.  Independent 
of  the  early  i^ain  in  the  ileojecal  fossa,  the  dryness  of  the  tongue,  fever, 
loss  of  appetite,  a  severe  diarrhoea,  which  was  followed,  after  several 
days,  by  constipation,  would  be  sufficient  to  mislead  the  most  expert 
physician. 

In  Pankom  (Mendel,  I.  c.)  in  the  severe  cases  the  temperature  rose  to 
40.5°  C,  with  delirium,  sleeplessness,  and  great  prostration. 

Warfwinge  (Hygiea  xxxviii)  reports  a  case  of  trichinosis  in  a  woman, 
dying,  after  deliverj'^,  of  what  was  at  first  supposed  to  be  puerperal 
fever  and  later  was  called  typhoid  fever.  There  were  no  rose-colored 
spots,  cough,  or  digestive  troubles ;  45  trichime  were  found  in  one  gram 
of  tlesh  (Annales  d'hygieue  publique,  «&c.,  Dec,  1879,  p.  508). 

Coupland  (Path.  Soc.  London,  June  0, 1874)  reports  a  case  in  Middle- 
sex hospital  dying  of  "chronic  phthisis  and  acute  broncliitis  when 
numerous  trichiuai  were  found.  Infection  jirobably  nine  years  previously 
in  New  York,  when  he  suffered  a  nearly  fatal  case  of  enteric  fever  with 
eonstipation." 

In  one  of  Boehler's  cases  (case  viii,  Kestner,  p.  32,  oj).  ctt.)  the  symp- 
toms, on  the  eleventh  day,  took  on  a  light  typhoid  character.  In 
Marengo,  111.  (N.  Y.  Med.  Journal  xi,  1870,  p.  107), .the  symptoms  were 
like  typhoid  fever,  excepting  swelling  and  ])ain  in  the  nniscles. 

In  three  of  the  cases  reported  by  Sutton  (o/>.  cit.,  i)p.  (5,  7)  the  patients 
had  been  treated  two  weeks  for  typhoid  fever.  One  of  them,  II.  T.,  was 
taken,  a  few  hours  after  eating  trichinosed  meat,  with  vomiting  and 
diarrliu'^i.  When  first  seen  by  Dr.  S.,  14  days  after  infection,  fiu-e  pale, 
countcnauoe  vshrunken,  great  emaciation,  diarrliu'al  discharges  serous 
and  yellow  every  three  hours,  unrestrained  by  astringents,  occasional 
nausea  and  vomiting,  loss  of  ai)petite,  thirst,  tongue  red  but  not  re- 
markably dry,  pulse  feeble,  110  to  120,  temperature  08°  to  KUP  F., 
mind  clear,  ai>atheti<;,  complaint  of  feeling  tired,  tenderness  of  abdomen, 
slight  hyperjesthesi.i,  but  uo  rodema  or  eruption;  died  after  four  weeks. 

Tlie  fever  curves  as  ])resenle<l  in  Figs.  70  and  71  show  some  similarity 
between  tricliinosis  and  typhoid  levei-,  as  also  how  easy  it  might  be  to 
mistake  one  for  the  other.  In  Fig.  70,  from  llillar  (in  Ziemssen  Cyclo- 
1)aMlia,  &e.),  the  first  ol>seivation  was  taken  on  the  tenth  day  of  the 
disease;  but  (his  really  corresponds  nuue  nearly  to  tlu*  temperature  of 
trichinosis  than  if  taken  on  the  day  of  infectioii ;  for  in  the  latter  case 
it  should  be  comi)ared  to  that  of  the  incubation  period  of  typhoid  fever, 
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for  the  earlier  gaatro-ititestinal  symptoms  do  not  really  occur  in  the 
characteristic  period  of  trichinosis,  and  as  stated  above  by  several 


I'lG.  70. — Fever  curve  of  a  case  of  trichinosis  bi^giimiu;;  about  the  lOtli  day  of  the  disease  (after  Fried- 
reich in  Ziciussen,  iii,  p.  631.) 

authors — Kestner,  Kratz,  and  others — do  not  differ  from  those  caused 
by  the  irritation  of  any  other  foreign  substance  in  the  ahnientary  canal. 
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-Kange  of  temperature  in  a  severe  and  prolonged  c.Tse  of  enteric  fever — m.  e.  morning  and 
evening  temperature  ( Wiinderlich  from  Aitken  Ptact.  Med.  i,  p.  530). 
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In  light  cases  it  is  probable  that  the  characteristic  curves  would  show 
less  similarities,  as  there  are  decided  intermissions  in  such  cases  of 
trichinosis  in  i)lace  of  the  usual  morning  remis- 
sion. Fig.  713  shows  the  fever  curve  for  a  mild 
case  of  trichinosis. 

In  one  case  reported  by  Wiinderlich  (Arch, 
der  Ueilkunde,  ii,  '6,  1801,  page  209)  the  fever 
was  of  an  irregular  remittent  type.    There  was 

oppression  and  bloody  sputa,  which  continued  fig.  72.-Feyer  curve  of  a  miid 
for  some  time  with  no  corresponding  pathologi-  'Srsen.'utS'  <^''''''"' 
cal  condition  discoverable  by  auscultation  or  percussion. 

In  one  of  the  sailors  from  the  Valparaiso  vessel,  dying  at  Uamburg, 
there  was  no  cedema.  TrichinjD  were  not  looked  for.  At  the  autopsy 
broncho-pneuinonia  and  ulcers  of  the  intestines  were  found.  See  "Mr. 
Power,"  mentioned  by  Dr.  Bradbury,  48th  Au.'Meeting  Brit.  Md.,  April, 
2d  day.  "  Parasites  resembling  trichina}  iu  the  voluntary  muscles  of 
typhoid  fever  patients."     (N.  Y.  Med.  Record,  vol.  xviii,  p.  353.) 

Fjom  the  appellatiou  "  nervous  fe\ er,"  used  to  designate  the  epidemic 
at  Planen,  and  diagnostication  of  one  case  as  such  iu  Gratzungen,  re- 
ported by  Grasenick  (Thiir.  Corr.  Bl.,  iii,  9,  September  15,  1S71,  p.  170), 
there  is  still  further  evideuce  of  a  tendency  to  confound  trichinosis  with 
typhoid  fever,  in  these  instances  witji  the  abortive  form.  (See  Niemeyer, 
Pract.  Med.,  K  Y.,  1875,  vol.  ii,  p.  591.) 

The  staring  condition  of  the  eyes  reported  by  Kittle  in  Libau  might 
provoke  a  suspicion  of  some  nervous  disorder,  lling  {L  c.)  reports  the 
case  of  a  cooper  in  whom  the  disease  was  very  threatening  at  lirst.     On 
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account  of  the  stififness  and  contractions  of  the  muscles  it  was  thought 
to  be  tetanus.  (Edema  was  very  slight ;  there  was  fever,  but  no  pain  in 
the  abdomen,  and  no  difficulty  in  breathing.  The  patient  was  better  in 
one  month,  but  too  weak  to  work  at  the  expiration  of  two  months. 

Cerebrospinal  meningitis  might  under  some  circumstances  be  sus- 
pected from  the  headache  and  jjain  in  the  nape  of  the  neck,  opisthoto- 
nus, trismus,  etc.  But  in  that  disease  the  pupils  are  contracted,  the 
belly  sunk  in,  and  the  bowels  obstinately  constipated,  and  although 
there  may  be  vomiting,  it  is  followed  sooner  by  other  characteristic  symp- 
toms, and  coma  soon  supervenes.    (Niemeyer,  Pract.  Med.,  ii,  221,  222.) 

A  case  of  cerebrospinal  meningitis  reported  by  Dr.  F.  C.  Clark  (Bost. 
Med.  Surg.  Journal,  January  8,  1880,  p.  37)  had  many  symptoms  in  com- 
mon with  trichinosis.  The  patient  was  attacked  with  rheumatism  March 
8,  1873 ;  with  swelling  and  pain  in  the  knees  on  the  21st ;  had  a  "  ner- 
vous attack"  on  the  22d;  was  seized  with  vomiting,  convulsions,  rest- 
lessness, hyperaesthesia,  soreness  of  abdomen,  injection  of  conjunctivae, 
photophobia,  and  profuse  i^erspiration  on  the  morning  of  the  25th;  on 
the  27th  had  one  slimy  discharge  from  the  bowels,  takes  nourishment 
with  difficulty ;  on  the  28th  rales  heard  on  the  right  side  of  the  chest, 
a  trifling  dullness  on  percussion,  cough,  and  a  slight  bloody  expecto- 
ration; April  1,  eyelids  somewbat  swollen,  abdomen  tumid,  but  not 
tender,  gurgling  in  the  right  iliac  region ;  April  3,  sore  throat,  diffi- 
culty of  swallowing ;  April  8,  great  prostration  returned,  profuse  sweat- 
ing; 10th,  relieved  constipation  with  calomel,  followed  by  magnes. 
sulph.  Swelling  of  the  face  again  on  the  12th ;  disappears  on  the  13th ; 
urine  of  a  brick-red  color;  gave  another  purge;  swelling  of  the  face 
again,  with  vomiting  and  purging.  The  opisthotonus  and  epistaxis 
often  repeated,  contracted  pupil.  The  course  of  the  symptoms,  etc.,  pre- 
clude a  diagnosis  of  trichinosis,  while  most  of  the  other  symptoms,  tbe 
condition  of  the  bowels,  and  especially  the  condition  of  the  abdomen, 
considering  the  age  of  the  patient  (ae.  12  years),  would  lead  to  a  diag- 
nosis of  trichinosis  in  an  epidemic  of  that  disease. 

PECULIAR  CASES. 

In  one  of  Boehler's  cases,  previously  referred  to,  the  patient  was  sick 
five  weeks,  and  it  was  thought  that  the  disease  was  the  result  of  a  cold 
taken  during  menstruation.  The  patient  had  had  swelling  of  the  feet 
for  seven  days,  had  passed  lumbricoidcs  and  a  few  fragments  of  taenia. 
Tliis  case  was  diagnosed  "rheumatic  fever,"  and  on  the  thinl  <lay  *ifter 
admission  the  Hym[)toms  assumed  a  light  typhoid  character;  on  the 
twenty-second  day  there  was  an  abundant  effusion  into  the  left  i)leura. 
The  hair  fell  off,  but  commenced  to  grow  again  before  she  left  the  hos- 
pital (Ivestner,  p.  3r> ;  Scoutetten,  p.  HI,  op.  cit.). 

In  riauen  in  18(i3  (Behrens)  the  general  characteristics  of  the  disease 
were  those  of  a  gastro-rheumatic  fever;  in  most  cases  constii)ation  was 
a  prominent  symptom.    The  whole  course  of  the  disease  was  very  be- 
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nign,  husting  on  an  average  about  three  weeks.  A  few  complained  of 
pain  and  tension  in  the  lingers,  and  one  had  small  ecchymoses  undet 
the  nails.  Palpebral  oedema  occurred  in  every  case,  but  general  a'dema 
was  not  present  in  any.  The  palpebral  cedema  was  so  constant  and 
characteristic  a  symptom  that  the  people  were  in  the  habit  of  calliag 
those  afflicted  "swelled  heads"  {grosses  tetes,  Dickl-opf). 

Kupprecht  so  frankly  states  the  source  of  his  error  (previously  referred 
to)  that  I  have  inserted  that  portion  of  his  remarks  describing  the  synii>- 
toms  of  his  epidemic  to  show  when  failures  may  occur.  He  says  (Die 
Trichinen  Kraukheit,  etc.,  p.  1, 2) : 

"  In  the  latter  part  of  October,  1863,  there  occurred  suddenly  several 
peculiar  cases  of  vomiting  and  diarrluea.  The  sickness  began  generally 
in  the  night  without  apparent  cause,  and  did  not  yield  as  usual  to  opi- 
ates, sinapism,  etc.  Besides' unusual  weakness,  there  was  more  or  less 
restlessness,  anxiety,  nausea,  cardialgia,  and  meteorism.  The  evacua- 
tions were  greenish,  thin  and  slimy,  and  painless.  There  was  loss  of 
appetite,  increase  of  thirst,  sleep  troubled  or  failed  entirely,  and  a  more 
or  less  febrile  condition  was  developed.  In  another  series  there  was 
nausea  without  vomiting,  with  great  oppression  and  restlessness,  neu- 
ralgic pains  in  the  vicinity  of  the  celiac,  mesenteric,  hypogastric,  and 
sacral  plexures ;  also  a  greenish,  slimy,  or  clay-like  diarrhtea,  without 
tenesmus.  In  still  other  cases  there  was  constipation  with  dysuria ; 
there  was  also  exhaustion,  decrease  of  appetite,  great  thirst,  slei^pless- 
ness,  with  the  ai)pearance  of  gastric  fever,  without  severe  headache, 
dizziness,  delirium,  ajipreciable  elevation  of  temperature,  or  enlarge- 
ment of  the  spleen.  The  unusually  warm  weather  in  the  early  i)art  of 
October— 320K.  (40°  C,  104°  F.)  at  noon,  and  13°  E.  (16.25°  €.,61^0  F.) 
at  midnight — seemed  to  have  had  an  etiological  relation  to  the  disease. 
I  was  induced  to  believe  that  it  was  an  epidemic  of  acute  gastric  catarrh, 
and  treated  it  accordingly.  At  the  end  of  the  first  week  there  was  de- 
veloped suddenly  in  the  cases  first  attacked  an  (edematous  swelling  of 
the  eyelids,  with  catarrh  of  the  conjiinctivje  and  simultaneous  muscidar 
pains,  diflicult  motion  of  the  somewhat  swollen  limbs,  and  a  tendency-  to 
profuse  diaphoresis." 

In  the  case  of  the  soldier  at  Quedlinburg  before  mentioned,  there  was 
absence  of  o:'dema  of  the  lids.  CEden)a  of  the  feet  a])peared  only  in  the 
fourth  week.  The  respiratory  symptoms  resembled  those  described  by 
Wunderlich,  haemoptysis,  with  no  appreciable  affection  of  the  heart  or 
lungs,  but  which  he  referred  to  ana'inia,  and  was  attril>ute(l  by  Jielirens 
in  a  great  measure  to  general  debility,  which  persisted  a  long  time  after 
recovery  from  the  disease. 

"In  December,  1S60,  Professor  "^^underlich  met  with  a  case  of  ])ro- 
longed  fever,  which  did  not  corresjxmd  in  its  course  with  any  of  the 
well  known  specific  fevers.  The  patient  was  a  butcher.  He  eventually 
got  well,  and  so  far  negatived  the  diagnosis  of  acute  tuberculosis  which 
had  been  made.  .  This  was  undoubtedly  a  case  of  trichinosis."  ( Aitken, 
op.  cit.,  i,  158.) 
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A  case  in  Wiirzburg  (Koliiker,  Wiirzburger  med.  Zeitung,  ii,  ISGl, 
p.  12)  died  of  general  j)uiulent  bronchitis. 

Otto  (Memorabilien,  No.  10)  reports  a  case  of  trichinosis  which  simu- 
lated pleurisy.  All  other  symptoms  of  trichinosis  present.  The  diag- 
nosis was  made  by  means  of  a  "  harpoon."  The  auto])sy  revealed  old 
adhesions  in  the  left  lung.  Pleura  contained  effusion  of  bloody  serum. 
There  was  hypostasis.  The  pyramids  of  the  right  kidney  and  its  jjelvis 
contained  a  purulent  effusion. 

Wood's  case  (1835,  /.  c.)  showed  pneumonia  in  the  first  stage,  and  ex- 
tensive pericarditis.     The  symptoms  were  attributed  to  a  cold. 

In  Hettstadt,  of  four  miners,  three  had  pneumonic  comi)lications  after 
the  third  or  fourth  week;  the  other  died  of  pneumonia  on  the  fifth  clay. 

In  Bovenden  (Kraemer,  D.  Klinik,  30, 31, 1872)  there  was  an  endemic 
of  twenty-eight  cases,  the  first  one  of  which  was  diagnosed  catarrhal 
rheumatic  affection,  with  angina.  There  soon  occurred  another  case  in 
which  a  trichinous  infection  seemed  probable,  and  on  examination  of 
the  remains  of  the  food  eaten,  trichinae  were  found  in  great  numbers. 
Most  of  the  patients  showed  the  first  symptoms  at  the  end  of  the  second 
or  the  beginning  of  the  third  week  after  eating  the  infected  meat. 
Bronchitis  and  hoarseness  occurred  only  in  the  severest  cases. 

In  Neugetsdorf  (Lond.  Lancet,  vol.  ii,  1877)  the  usual  symptoms  re- 
curred after  twenty-five  days.  Forty-five  cases  occurred.  The  butcher 
was  imprisoned  for  selling  infected  meat. 

In  two  cases  in  Cheektowaga,  IS".  Y.,  reported  by  Dr.  Kronbein  (/.  c), 
Avere  diagnof  ^d  "  at  first  to  be  acute  muscular  rheumatism  of  a  peculiar 
type." 

In  one  case  reported  by  Baring  (Zeitscht.  f.  prakt.  Heilk,  2, 1864)  was 
diagnosed  erysipelas.     No  desquamation  followed. 

In  the  epidemic  in  Neustadt  in  1874  (INIunzel,  /.  c.)  the  first  symp- 
toms— muscular  pains,  Avith  cedema  of  the  face  concurrent  or  following 
in  a  few  da;  s — occurred  on  the  fourteentli  to  the  twentieth  day.  The 
cases  were  mostly  lighter  as  the  first  symptoms  weie  i)()stponed. 

Ilun  (Trans.  N.  Y.  State  Med.  Soc.  1800,  p.  157)  reports  that  in  one 
case  puffiness  of  the  face  was  noticed  first;  this  was  followed  by  vomit- 
ing and  general  gastric  disturbances;  soon  after  the  arms  and  legs  be- 
came t«'ndcr  and  sensitive  to  the  touch,  muscular  moveiuents  dilliiult 
and  i)ainful;  about  the  same  time  diarrhoia  came  on  ;  about  the  end  of 
the  second  week  the  patient  walked  on  tiptoe,  other  symptoms  in- 
creased; cough  wasai)i>arent  after  thirty  (lavs.  This  patient  waslirst  seen 
by  Dr.  Ii.  six  weeks  after  the  tirst  syuipt<)M)s  api)eare(l.  He  was  then 
lying  on  his  back,  comi)1aining  when  moved  or  touched ;  face  puffy, 
considerable  o'dema  of  legs  and  feet,  tongue  red  and  iiuline<l  to  be  dry; 
considerable  thirst  and  litth' <uiM>  desiK^  for  food;  bowels  tympaiiitic, 
but  not  remarkably  fender;  frequent  soft,  green  stools;  urine  normal; 
constant  cough,  with  e\i;ectoration  of  a  thick,  teimcious  mucus,  some- 
times streaked  w  ith  blood,  at  others  resembling  the  rus^y  sputa  of  pneu- 
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monia ;  loud  mucous  rales  on  both  sides  of  the  thorax,  with  bronchial 
respiration  and  slight  crepitation,  and  dullness  on  j^ercussion. 

Martinsville,  N.  J.,  Dr.  E.  J.  Bergen  (communication  to  the  Surgeon- 
General  M.  H.  S.)  reports  four  cases  of  trichinosis.  The  symptoms,  as 
reported  by  the  physician  who  first  saw  them,  were  those  of  cholera. 
Dr.  B.  saw  them  two  weeks  after  the  attack,  when  all  but  the  father  of 
the  family  were  better.  He  (the  father)  was  suffering  with  symptoms 
similar  to  those  of  arsenical  poisoning,  viz : 

Fcetid  state  of  the  mouth ;  sensation  of  the  teeth  being  on  edge ;  hic- 
cough; burning  pain  in  pra'cordia;  inflammation  of  the  lips  (see  Kratz, 
caseNo.51);  irritable  stomach;  vomiting  of  matters  brown  in  color;  black, 
foetid  stool;  small,  frequent,  and  irregular  pulse;  partial  suppression  of 
urine ;  livid  spots  over  the  abdomen ;  delirium ;  great  prostration  of 
strength;  profuse  perspiration;  inability  to  move  without  great  pain  in 
the  voluntary  muscles ;  cedema  in  the  arms  and  legs.  The  patient  was 
better  on  the  second  day  of  my  treatment  (salycilic  acid  in  ten-grain 
doses),  and  on  the  third  day  he  died  while  being  helped  from  the  bed. 
Trichinaj  encysted  and  free  were  found  in  a  piece  of  muscle  taken  from 
the  deltoid  twenty-four  hours  after  death.  Fifty  were  counted  in  a 
space,  i^erhaps,  of  one- half  an  inch  square. 

The  following  cases  were  rei)orted  by  C.  Frommann  (Virch.  Arch., 
Vol.  53,  p.  501) : 

On  the  21st  of  December,  18G5, 1  was  called  to  see  Theresa  M.,  aged 
22,  who  lived  in  Weimar,  suffering  from  an  ajdematous  swelling  of  the 
eyelids,  and  also,  but  to  a  less  degree,  of  the  cheeks,  a  painful  feeling  in 
the  limbs.  The  cedema  had  lasted  eight  days,  but  weakness  was  felt 
only  in  the  last  three  days.  She  felt  exhausted  and  restless.  These 
symptoms,  as  well  as  a  pain  in  the  back,  had  been  very  much  increased 
by  hard  work.  There  were  no  distnrbances  of  digestion,  and  the  bowels 
and  ap])etite  were  normal.  The  i)atieut  had  an  anaunic  appearance, 
moist  skin,  temperature  to  the  touch  slightly  incrensed,  pulse  quick  and 
small.  Examination  of  the  chest,  except  a  few  coarse  rales,  was  nega- 
tive ;  voice  unchanged ;  upper  and  lower  lid  somewhat  oedematous,  less 
towards  the  back  part  of  the 'cheek;  conjunctiva*  not  markedly  red- 
dened but  were  slightly  swollen.  When  lying  tranquil  the  patient  com- 
plained only  of  headache,  a  feeling  of  stiffness  in  the  neck  and  pains  in 
the  back  ;  on  the  other  hand  motion  caused  pains  in  the  limbs,  viz,  in 
the  calves  of  the  legs,  the  llexcus  of  the  fore-arm  and  legs,  notAvith- 
standing  which  she  would  not  lie  still  in  bed,  and  complained  of  a  feel- 
ing of  great  discomfort  and  restlessness,  which  made  it  necessary  to 
change  her  position  oiten.  She  could  neither  walk  nor  stand  alone  be- 
cause she  felt  so  undone  (so  ciiput.) ;  pinching  the  above  mentioned 
muscles  increased  the  pain  besides  developing  pain  in  other  musch-s 
previously  free  from  it,  even  on  nu)tion.  Acute  and  sometimes  retlex 
l)ains  were  occasionally  called  iorth  by  jjinching  (heserratus  ant.  maj., 
coracobrachialis,   deltoid,  ilexors  of  the  hand  uud  lingers,  the  small 
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muscles  of  the  ball  of  the  thumb  and  little  finger,  rectus  and  obliquus 
abdominis,  the  flexors  of  the  legs,  gastrocnemius,  &c. 

R.,  gr.  2V  morphia  iu  aqua  laur.  every  three  hours. 

On  the  22d  pain  in  the  muscles  markedly  decreased;  on  the  23d 
complained  of  loss  of  sleep,  from  pain  in  the  nape  of  the  neck;  her  head 
can  be  turned  only  slightly,  slowly,  and  painfully  on  account  of  stiffness 
and  pain  in  neck ;  muscular  pains  and  sensibility  increased  ;  the  flexors 
of  the  hands  and  figures  are  tense;  the  skin  about  tbe  elbow  joint  is 
(Edematous  as  well  as  on  the  back  of  the  hand ;  cedema  of  the  eyelids 
increased;  pulse  100,  small ;  skin  moist.  On  the  25th  a  piece  of  muscle 
was  taken  from  the  forearm;  it  contained  neither  trichin.ne  nor  degen- 
erated muscle  fasciculi,  but  was  cedematous.  On  the  2Gth  oedema  of 
the  eyelids  and  pain  in  the  muscles  considerably  decreased,  but  com- 
plaint of  pain  in  the  region  of  the  diapbragm  on  taking  a  deep  breath 
or  on  yawning;  skin  moist;  27th,  the  wound  in  the  forearm  has  sup- 
purated a  great  deal ;  tbe  tension  of  the  flexors  and  cedema  of  the  skin 
of  the  forearm  has  abated.  January  1,  ISGG,  i)atient  much  better;  Gth, 
pain  only  in  the  calves  of  the  legs  on  walking  or  being  pinched,  wound 
on  forearm  healed,  pulse  SS,  some  cough  during  tbe  whole  of  the  dis- 
ease. .  No  disturbance  of  the  appetite  or  digestion ;  tbe  skin  was  moist, 
but  no  sweating  appeared.  The  infection  dated  from  the  2Gth  of  Novem- 
ber, 1SG5,  when  she  bad  eaten  some  cracker  sausages,  some  of  which  she 
gave  to  her  brother  Bernard  M.,  who  in  turn  shared  his  part  with 
Franz  II. 

"Bernard  M.  was  taken  sick  about  tbe  25th  of  December;  slight 
trouble  in  swallowing,  reddening  aiul  swelling  of  tbe  mucous  mem- 
brane of  the  mouth  and  pharynx.  These  symptoms  imi)roved  rapidly 
and  gave  place  to  those  characteristic  of  trichinosis.  I  first  saw  tbe 
patient  on  the  28tb  of  December.  He  was  complaining  of  great  weak- 
ness and  exbaustion,  and  was  unusually  quiet.  Tbe  patient  was  some- 
wbat  small  of  his  age,  and  undeveloi)ed.  He  bad  suflered  with  frontal 
headacbe  since  the  2Gth,  with  pain  in  the  back  and  nape  of  tbe  neck, 
sbonldcrs,  flexors,  and  calves  of  tbe  legs,  increased  by  i)incbing;  the 
muscles  were  elastic  and  tense;  neither  <i'dema  of  tbe  face  or  eyelids 
present;  appetite  and  digestion  uiulisturbed;  skin  moist;  temi)erature 
to  the  loueb  seemed  somewbat  raised;  ])ulse,  120,  small;  considerable 
sweating  during  tbe  nigbt.  Ordere<l  morphia,  ».^-(r.,  as  before.  Janu- 
ary 1,  18GG,  pulse  IIG.  January  G,  cedema  of  the  upper  third  of  the 
forearm  and  lower  third  of  the  leg,  some  (edema  of  the  cheeks,  contrac- 
tions in  right  arm. 

"  lliird  cam. — Franz  H.,  who  ate  a  small  ])art  of  the  brother's  share 
of  the  meat  above  mentioned,  showed,  on  the  22d  of  Dee«'ml)er.  a  slight 
o'dema  of  the  eyelids,  weakness  and  «'xijaustion,  ])ain  and  stiUhes^  in 
th<'  lind)s  and  neck,  ))ain  in  tbe  region  of  the  diaphragm  on  <leep  ins])ira- 
tion.  Tbe  u'llenia  disapp»'ared  alter  two  tlays,  and  after  a  week  the 
l»atient  resumed  his  work. 
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"  The  first  two  cases  ofl'er  symptoms  of  a  light  form  of  trichinosis,  viz, 
pain  in  a  great  number  of  muscles,  oedema  of  the  skin,  increased  fre- 
quency of  the  pulse,  &c.,  while  gastric  symptoms  were  absent.  ^Nluscu- 
lar  pain  commenced  in  the  first  case  (Theresa  M.)  on  the  twejity-second, 
and  in  the  second  (Franz  M.)  on  the  thirty-first  day  after  infection,  and 
in  the  first  case  five  days  after  the  appearance  of  (edema.  In  the  first 
case  the  pain  lasted  twenty-three  days,  and  in  the  second  it  lasted  thirty- 
two  days.  Excessive  sweating  was  absent  in  the  first  and  noticed  only 
once  in  the  second  case.  With  the. former  it  was  not  the  extensiveness 
and  severity  of  the  muscular  pain  which  aroused  the  suspicion  of  trichi- 
nous  infection,  but  tlie  (edematous  swelling  of  the  eyelids.  In  the  sec- 
ond case  there  could  be  no  doubt  in  regard  to  the  diagnosis,  as  tlie  mus- 
cular pains  so  often  noticed  in  the  fourth  week  were  present,  besides  the 
weakness  and  the  difliculty  of  motion  in  the  limbs,  &c.  Mollendorf 
(Berliner  Klin.  Wochenschrift  i,  37)  relates  a  case  in  which,  a  few 
days  after  the  oedema  of  the  eyelids  appeared,  there  was  a  sensation  as 
if  electric  shocks  were  j)assing  through  the  body,  followed  by  some  pain 
in  the  loins  and  calves  of  the  legs,  and  later  by  intense  contraction  of 
the  muscles  of  the  left  leg.  This  condition  was  observed  in  Bernard  M. 
The  absence  of  trichina3  in  the  specimens  of  flesh  examined  is  n<tt  sur- 
prising, as  I  found  them  only  once  in  four  cases  examined  in  the  epi- 
demic of  Weimar,  in  which  100  cases  occurred." 

In  a  case  reported  by  Professor  Xavrateil  (Pester  med.-chir.  Presse  xi, 
19,  1875, 1).  295)  there  was  paralysis  of  the  left  side  of  the  larynx,  for 
which  no  cause  could  be  assigned  during  the  life  of  the  i)atient.  Post 
mortem,  trichinae  were  found  in  the  uuiscle.s  and  in  the  heart  (?). 

Dr.  1.  Hirschberg  (Deutsche  Zeitschr.  f.  prakt.  Med.  49,  1875,  p.  421) 
reports  a  case  of  what  was  sui>posed  to  be  trichina?  or  other  nematode 
in  the  eye. 

Dr.  Boull  (Yirch.  Arch.  G5,  1875,  p.  421)  reports  a  simihir  case  in  a 
raven.  Kelerred  by  Yirchow  (see  Eeimer,  Schmidt's  Jahrbiicher,  Xo. 
178,  1878,  p.  180)  to  ''^Jilaria  sanguinis  hominis^''  of  Lewis  (see  Cobbold, 
I.  c,  p.  180,  F.  Bancrofti  (Fig.  87). 

A  case  is  reported  in  the  Galveston  Medical  Journal,  1806  (?),  of  tri- 
china} having  been  found  in  the  eye  of  a  horse. 

In  large  epidemics  or  small  ones  in  lamilies,  even  if  not  more  than 
two  persons  are  afiectefl,  and  especially  when  similar  symptoms  appear 
in  several  persons  after  i)artaking  of  the  same  meal,  particularly  when 
pork  has  been  eaten,  suspicion  of  trichinosis  should  be  entertained  early, 
and  as  many  cases  of  sudden  diarrluea  depend  on  otfensive  nuitters  in 
the  intestines,  the  desirability  of  an  immediate  administration  of  a  n(m- 
irritating  cathartic,  as  calomel,  will  [)resent  itself. 

In  reviewing  symi)toms  and  ca«es  in  reference  to  tho'diagnosisof  trich- 
inosis particular  stress  has  been  laid  on  those  cases  wliicli  might  mislead 
by  certain  prominent  symptoms,  and  on  light  ones,  in  which  niistakes 
will  be  most  liable  to  occur.    Every  case,  therefore,  of  cholera  morbus 
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may  be  looked  upon  with  suspicion,  only  to  be  removed  by  a  negative 
result  of  a  thorough  examination  of  the  food  eaten  or  the  short  duration 
of  the  symptoms.  It  has  been  seen  that  the  symptoms  of  trichinosis  are 
not  so  uniform,  but  that  if  the  disease  is  suspected,  the  physician  will  be 
warranted  in  searching  for  trichinte,  although  Leuckart  (Uutersuch., 
etc.,  p.  81)  says  "  as  long  as  muscular  iiaius  fail  with  other  couuectmg 
circumstances,  exclude  trichinosis."  This  symptom,  however,  may  fail 
(as  in  G  cases  in  nedersleben  and  17  doubtful  ones).  "  Besides  the 
earlier  gastric  symptoms  "  (which  do  pot  always  occur),  "  the  microscopic 
examination  of  the  vomited  food  and  the  diarrhaeal  discharge  will  assist 
in  the  diagnosis."  Many  cases  are  on  record  where  tiicl.iuiB  have 
been  found  in  the  stools.  (Pagenstecher,  op.  cit.^  pp.  41,  42,  also  p.  39; 
liuppreclit,  Rdblk.,  p.  30,  two  cases  afterai)urge  of  calomel  in  the  third 
week ;  Gerlach,  Die  Trichinen,  p.  10 ;  Virchow,  op.  ciL,  j).  59 ;  Leuckart, 
p.  90.)  But  in  many  other  cases  where  examinations  have  been  made, 
no  trichinae  were  found,  and  therefore  it  would  not  be  safe  to  exclude 
trichinosis  because  they  could  not  be  discovered.  Dr.  E.  Wagner  (Arch, 
der  Heilkunde,  ii,  18G4)  found  no  trichiufe  in  the  intestines  in  two  cases, 
dying  respectively  on  the  twenty-third  and  twenty  sixth  days,  "  after 
hours 'Of  careful  search."  Uerlach  (Die  Trichinen,  p.  10)  says  '•  the  more 
severe  the  diarrhcea,  and  the  more  mucus  contained  in  tbe  evacuations, 
the  more  trichinae  will  be  found,  and  the  most  in  cases  where  the  mucus 
is  tinged  with  blood.  Later,  in  doubtful  cases,  the  examination  of  a 
piece  of  muscle  taken  from  the  arm  by  incision  or  by  means  of  a  har- 
l)Oon,  is  recommended  by  Mitteldorf  and  Kuchenmeister.  This  is  rec- 
ommended by  most  authors,  but  with  varying  amount  of  reliance  in  its 
diagnostic  value."  Frommann  ( Yirch.  Arch.,  Xo.  53,  p.  .j08)  says  "  the 
absence  of  trichinae  in  the  muscles  of  the  arm  is  no  evidence  against 
trichinosis,  even  in  severe  cases,  as  was  sliown  in  Weimar."  Kratz  s.iys 
{op.  cit.^  p.  lOG),  "by  this  means  only  a  i>ositive  result  is  obtained,  never 
a  negative  certainty";  and  Leuckart  (IMenseli.  Par.,  ii.,  3,  p.  5'JO)  "a  pos- 
itive result  is  not  always  attainable,  because  in  the  doubtful  cases  the 
tricliiuie  are  only  sparsely  distributed  in  the  nnisdes."  Even  up  to  the 
fourth  week  Kratz  (/.  <:)  found  the  microscopic  examination  of  the  mus- 
cles to  give  a  negative  result;  and  1*.  Niemeyersays  (Catachisnuis, etc.), 
"There  is  nothing  peculiar  in  the  nuiscles  in  the  lirst  three  weeks,  but 
in  the  fonrth  there  is  an  appearance  of  whitish  streaks  in  the  red  mus- 
cular tissiu'." 

The  (lidema  of  the  fnce  and  eyelids  without  albuminuria,  one  of  the 
characteristic  symptoms  of  trichinosis  which  may  be  occasionally  abseut, 
may  oc(Mir  in  other  iliscases. 

"Neil her  Pagcnslc'chcr's  method  of  examining  i>or(ions  of  thi^  gunus 
for  trichina',  nor  Welcker's  of  examining  the  mikU  i  sides  of  ilu'  tongue 
near  the  frj-.-num  with  a  magnifying  glass  has  hcen  lound  to  b(^  reliable, 
and  up  to  this  time  therc^  is  no  way  of  (h'termining  with  certainty  the 
presence  of  trichinie  in  animals  during  life"  (Scoutetten,  ojt.  cit.,  p.  7.'»). 
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One  great  difficulty  in  the  way  of  recognizing  the  presence  of  trichinosis 
is  the  assumption  that  it  is  a  disease  without  variable  symptoms.  Wag- 
ner (Arch,  dcr  lleilk.,  ii,  I8G0),  after  mentioning  several  cases,  says: 
"The  symi)toms  of  trichinosis  are  so  well  marked  that  there  is  no  neces- 
sity for  using  the  harpoon  or  trochar."  It  was  because  Kupprecht  re- 
lied on  these  "well-marked"  symptoms  that  he  failed  to  recognize  the 
disease.  He  found  a  whole  epidemic  in  which  the  symptoms  were  not 
well  marked  according  to  the  type  given  in  the  first  (;ase  recorded  as 
sucli.  [To  assume  that  this  was  the  first  case*  that  occurred  would  be 
to  assume  that  Professor  Zenker  was  the  first  one  to  make  a  mistake  in 
his  diagnosis.  He  had  called  it  by  the  name  of  the  disease  which  most 
closely  resembled  it  in  its  symptoms,  but  it  seems  he  was  not  satisfied. 
There  was  something  beyond  the  usual  symptoms  of  the  diseases  with 
w^hicli  he  was  familiar ;  a  comparison  had  failed  to  explain  the  case,  so 
he  resorted  to  investigation  to  learn  what  was  beyond  the  existing 
knowledge,  and  happily  for  the  world  he  found  it.]*  Tanner  ( Pract.  Med., 
1875,  p.  173)  says  the  diagnosis  is  not  difiicult,  especially  if  the  symp- 
toms occur  after  eating  raw  pork.  Kratz,  after  the  observation  of  280 
cases,  says  {op.  eit,  p.  57),  "The  first  symptoms  occur  in  so  many  widely 
dillereut  ways  that  one  is  led  to  suspect  totally  different  causes  for 
them."  I  have  thus  given  at  some  length  the  opinions  of  observers  to 
show  the  probability  of  errors  in  diagnosis  from  erroneous  notions  in 
regard  to  the  symptoms  or  course  of  trichinosis,  iiarticularly  as  one 
gentleman — of  whom  I  had  made  inquiries  regarding  some  cases,  etc. — 
wrote  me  "  I  do  not  see  how  trichinosis  coukl  become  epidemic."  "I'^ried- 
rich  distinguished  a  case  of  trichinosis  among  12  cases  of  typhoid" 
(Rupprecht). 

7.— PRoaNOSis. 

"  The  mortality  in  different  epidemics  of  trichinosis  is  widely  differ- 
ent, and  depends  on  the  degree  of  infection  and  severity  of  the  disease, 
but  children  suffer  less  than  adults." 

Of  07  children  under  14  years  attacked  in  Hedersleben  (Kratz.  pp. 
53,  54)  1  died — 1.5  per  cent.;  of  100  women  11  died,  17  per  cent.;  of  170 
men  83  died,  48.8  i>er  cent.,  or  nearly  30  per  cent,  of  all  cases.  In 
Plauen  in  18G2  the  mortality  was  G  per  cent.;  in  Calbe,  20  jier  cent.;  in 
Burg,  22  per  cent.  In  Hedersleben  (Kratz  /.  c.  and  C»)hnlu'im  N'irch. 
Arch.,  130,  1800,  p.  101,  etc.)  the  mortality  was  very  irregular  in  the 
different  periods.  Two  died  during  the  first  week,  a  few  in  tlie  second. 
The  mortality  increased  towards  rhc  third  week,  and  tlu'ee-l'ourths  of  the 
deaths  occurred  during  the  fourth,  lifth,  and  sixth  weeks,  alter  wliieli 
the  death  rate  decreased  and  none  died  alter  the  tenth  week.  Of  8 
fatal  cases  in  Plauen  1  died  on'  the  fourth,  eighth,  fourteenth  and  forty- 
second  day,  and  4  on  the  twenty-first  day.     Kupi>recht,  Kundbliek,  p.  10. 


*N()TK. — Cobbold  stati'8  tliaf  tlu'  lirst  person  in  1  Ji^land  to  ohscrvo,  rcco-ini/o,  and 
treat  the  tricliina  disorder,  in  the  living  snbject,  was  Dr.  W.  Lindow  Diekiusou  iu  1870, 
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In  Hettstadt  (Ruppreclit,  Rundblick,  etc.,  p.  26,  Die  Trich.,  p.  20),  "The 
greatest  mortality  occurred  in  the  fourth  and  fifth  weeks,  i.  e.,  during 
the  time  that  myositis  was  most  severe.  A  few  died  earlier,  some  later, 
the  last  through  marasmus,  in  consequence  of  a  i)urulent  breaking  up  of 
atelectatic  nuclei  or  from  follicular  disease  of  the  intestines,  or  from 
muscular  atrophy."  Also,  p.  27  :  "  The  more  extensive  an  endemic  the 
more  intense  will  be  the  disease.  The  earlier  the  disease  supervenes 
on  the  infection  and  the  more  complete  and  severe  the  symptoms  are 
developed — swelling  and* tension  of  the  muscles,  formication,  prone  po- 
sition, stilfness  of  the  body,  trismus,  dysphagia,  severe  diarrhoea,  tem- 
perature 41°  C,  pulse  over  120,  respiration  over  32,  dyspncea,  embolism 
of  the  lung — the  more  unfavorable  the  i^rognosis." 

Eenz  {op.  cit,  p.  98)  says :  "  The  first  cases  of  an  endemic  are  usually 
the  most  severe." 

Schenck,  of  Halle  {I.  c),  divides  the  symptoms  into  three  sets  for 
prognosis.  "  1st.  Where  there  was  severe  diarrhoea  after  one  or  two  days, 
lasting  several  weeks,  the  prognosis  is  most  favorable.  2d.  Where  there 
was  a  slight  diarrhcea  after  six  or  eight  days,  with  sudden  cessation,  the 
patient  most  frequently  dies.  3d.  The  liglitest  cases  are  those  in 
which  the  symptoms  appeared  after  two  or  three  weeks.  According  to 
Meissner  (Schmidt's  Jahrbiicher,  No.  138,  p.  02),  these  observations  were 
not  confirmed  in  the  Hedersleben  epidemic,  for  severe  stomach  symp- 
toms appeared  early  in  some  cases,  later  in  others,  and  in  another  set 
not  at  all,  without  influencuig  the  prognosis."  One  of  the  last  category 
was,  in  Ilederslebeu,  very  severe.  Death  occurs  most  frequently  in  the 
fourth  or  sixth  week  after  infection.  Implication  of  the  muscles  of  res- 
piration is  the  most  frequent  cause  of  death,  but  it  seldom  reaches  a 
fatal  condition  before  the  fourth  week,  or  comes  on  later  than  the  fifth. 
In  the  gravest  cases  typhoid  symi)toms  set  in  during  the  fourth  week 
(Jackson,  /.  e.).  In  some  cases  in  Ilederslebeu,  as  in  Hettstadt  (Kratz 
I.  c),  there  would  occur  })n  entire  remission  of  symptoms,  which  might 
be  foUowcd  by  a  sudden  significant  exacerbation,  speedily  ending  in 
death.  Sometimes  deatli  foHows  from  gastro  enteritis  before  any  signs 
of  peritonitis  or  migiating.trichiiiie  were  observed  (Kratz,  /.  <•.,  und  IJerl. 
Klin.  Wochens<;hritt;  see  other  cases  quoted  under  diagnosis). 

"A  good  ai)petit<',  undisturbed  sleep,  easy  respiration  in  the  third 
week,  late  appearance  of  first  symi)tonis,  lavorable  age  of  tin'  patient, 
escai)e  in  the  first  eight  weeks,  are  indications  lor  a  lavoiable  progziosia" 
(Meissner,  /,  c).  According  to  Vir«-ho\v  {op.  cit.,  p.  41)  diarrluea  is  more 
favoiable  than  constipation. 

"In  icgard  to  the  organs  of  respiration  the  hoarseness  and  intense 
dyspn<i'a  are  <liu;  to  the  i)resence  of  trichina'  in  tln^  larynx  and  muscles 
oi  res]>iration  in  thecarly  weeks,  whieh  not  seldom  is  the  eanse  of  <leath 
witliout  the  early  syniptoms  of  the  dii^ease  having  been  noticed." 

"Pneumonia  is  a  conii)li('ation  of  extreme^  gravity,  while  pleurisy  is 
only  exceptionally  followed  by  serious  consequences.     In  Hettstadt,  of 
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27  fatal  cases,  8  succumbed  to  a  typhoid  form  of  the  disease,  5  died  from 
paralysis  of  the  lungs,  3  from  pressure  caused  by  a  serous  infiltration  of 
the  cellular  tissue  of  the  muscles  of  the  neck  (and  in  one  case  Obdema  of 
the  glottis),  0  died  of  embolic  x^neumonia,  1  from  eftusion  into  the  peri- 
toneum from  i)uerperal  peritonitis ;  other  cases,  more  chronic,  from  col- 
liquative diarrhoja,  marasmus,  etc.  (Kestner,  I.  c,  p.  40). 

Meissner  (I.e.)  says:  "There  were  constant  signs  of  tuberculosis  in 
cases  after  4i  months." 

Other  complications  affecting  the  prognosis  ih  some  cases :  Abortion, 
Klob.  {I.  c),  Kronbien  (/.  c);  precocious  menstruation  (lluppreeht-Boch- 
ler) ;  thirty-three  cases  in  Uedersleben  had  trouble  in  menstruation 
(Kratz,  1) ;  one  case  of  suppression  of  milk  (Ring,  I.  c.) ',  intermittent  pal- 
pitation of  the  heart  (LIupprecht) ;  (edema  of  the  larynx,  Kestner  (llupp- 
recht) ;  hremoptysis  with  phthisis  (Meissner):  bloody  diarrhcea  (Meiss- 
ner, Kratz,  llenz,  Dithusen,  Krabbe,  in  Jahresbericht,  etc.,  1878,  p.  195); 
antemia,  hydriemia,  and  leucocythiemia  (IMeissner). 

"Most  patients  can  resume  their  work  on  the  eighth  week"  (Leuckart, 
p.  87),  but  after  lung  complications  not  uutil  the  tenth  week,  and  some- 
times a  painful  sensation  in  the  soles  of  the  feet  prevents  the  patient 
from  walking  for  one  or  two  weeks  after  convalescence.  There  is  abund- 
ant desquanuition,  and  the  epidermis  may  be  detached  in  large  flakes, 
and  the  hair,  apd  even  the  nails,  may  fall  off. 

The  pui)ils  remain  inert  and  dilated  for  a  long  time.  The  catarrh  of 
the  palpiebral  conjunctiv.e  and  more  or  less  difficulty  in  accommodation 
remain  generally  uutil  the  eighth  or  tenth  week. 

8.  Sequelae. 

It  has  been  remarked  that  convalescents  from  trichinosis  have  a  very 
pronounced  tendency  to  obesity.  This  is  due  to  a  fatty  transformation 
which  commences  in  the  interior  of  the  primitive  fasciculi,  and  plays  an 
important  role  during  the  destruction  of  the  fibrillar.  It  extends  to  the 
extremities  of  the  capsules  and  to  the  intermuscular  connective  tissue. 
The  weight  increases  more  rapidly  than  the  strength  (Kestner,  op.  cit., 
pp.  67,  08). 

According  to  Leuckart  (Mensch.,  Parasiten,  ii,  3,  p.  584),  Davaine, 
and  others,  after  the  trichiuiv  have  become  encysted  there  is  no  further 
trouble  from  them;  but  Simon,  quoted  by  Kestner  {op.  cit.,  p.  73),  men- 
tions the  probability  of  encysted  trichinje  affecting  the  general  health  of 
the  patient  and  becoming  the  cause  of  muscular  weakness,  and  the  lat- 
ter says,  "In  robust  persons  there  is  little  to  fear  from  this  cause,  but 
to  persons  of  advanced  age,  and  those  of  feeble  health,  it  may  be  a 
source  of  future  troul>le.  Grave  cases  show  a  tendency  to  become 
chronic." 

All  cases  of  profuse  persjjiration,  if  attended  with  nauseating  or 
strong  odor,  or  more  or  less  o'dema  alter  slight  exertion,  «lating  from  a 
given  sickness,  or  often  recurring  peculiar  pains  or  weakness,  might  be 
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looked  on  with  suspicion.  Muscular  pains  occurred  in  the  Dresden  case 
operated  on  by  Langenbeck,  in  the  case  infected  in  Davenport  in  1856 
(Timm,  Virch.,  Arch.,  30,  p.  447),  in  a  butcher  reported  by  Rupprecht, 
also  a  case  by  Groth  (Virch.  Arch.,  vol.  29, 18G4,  p.  G04).  Besides  these 
cases.  Dr.  Wendt  (Am.  Jour.  Med.  Sciences,  April,  1878,  p.  434)  reports 
several  cases  in  New  York  where  muscular  pains  occurred  tive  years 
after  recovery  from  trichinosis.  He  says,  "These  attacks  do  not  depend 
on  chauges  in  the  weather.  There  are  painful  spots  commencing  sud- 
denly at  all  times  of  the  year,  and  disappearing  as  suddenly,  or  some- 
times declining  gradually,  the  latter  the  most  frequent;  or  it  may  de- 
velop slowly  as  an  irksome  tension,  like  'growing  pains.'" 

Disorders  of  hearing  may  also  result  from  an  attack  of  trichinosis,  as 
the  auditory  muscles  are  often  affected  (Henle,  Coupland,  Kestner, 
Meissner,  and  others). 

From  the  large  number  of  cases  of  trichinosis  reported  as  showing 
lung  or  pleural  complications,  and  the  large  number  of  cases  where  evi- 
dences of  lung  troubles  appear  post  mortem  in  those  showing  trichinae 
in  the  muscular  tissue,  there  is  reason  for  connecting  the  two  conditions, 
and  for  the  suspicion  that  some,  if  not  many  cases  of  lung  disease  of  a  . 
chronic  character  may  have  their  origin  in  a  light  form  of  trichinous  in- 
fection, or  may  be  the  remains  of  a  somewhat  severe  case  of  trichinosis. 
Virchow  says  {op.  cit,  p.  34) :  "  In  a  few  cases  I  have  examined  the  bodies 
of  those  said  to  have  died  of  consumption,  and  found,  besides  marked 
lung  disease,  extensive  trichinization  and  extreme  emaciation.  Harri- 
son's cases  showed  (three  out  of  six)  lung  disease,  also  Bowditch's,  and 
Coupland's  cases  died  of  an  acute  bronchitis  added  to  a  chronic  phthisis, 
and  Wood's  case  had  chest  troubles. 

9.— Pathology. 

The  pathological  conditions  and  changes  in  the  different  parts  of  the 
body  are  known  by  well-marked  changes  in  the  symptoms.  The  latter, 
according  to  Ilupprecht,  follow  in  three  distinct  stages  (see  Section  1, 
2  Symi)toms),  1.  Stadium  ingressionis ;  2.  Stadium  digressionis ;  3.  Sta- 
dium regressionis. 

Delpech  {op.  cit.,  p.  27)  asserts  that  "  the  first  symptoms  appear  when 
the  birth  of  the  young  trichina^  comniencos;"  and  according  to  Kestner 
{op.  cit.,  ]).  r)9)  "the  symptoms  of  the  first  stage  are  declared  as  soon  as 
the  females  have  connnen(!ed  to  deposit  their  young."  This  could  haixlly 
be  ]K)ssiltle,  ;js  it  lins  been  seen  tlint  the  embryos  are  not  de]>osited  be- 
fore tin;  fourth  or  sixth  day.  The  tirst  as  well  as  the  earliest  case  seen 
is  where  Hun  (/.  c.)  saw  a  female  give  birth  to  young  on  the  fourth  day; 
but  the  first  symptoms  may  commence  in  a  few  hours  after  tlie  inges- 
tion of  trichinosed  mrat.  Krat/,  {op.  cit.,  p.  107)  mentions  "a  few  hours 
U)  forty-three  dayfe  ^  as  the  "  period  of  ihcnbation."  Gerhu'h  {I.  c.)  says : 
"  Nausea  an<l  anorexia  occur  after  twelve  liours,  when  infection  is  severe, 
with  diarrluea  and  vomiting."     Sutton's  ciises  commenced  in  a  few  hours 
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after  infection.  In  one  case  in  Hederslebeu  the  first  symptoms  com- 
menced after  two  Uonrs,  and  in  two  others — one  in  Calbe  (Kenz,  p.  20) 
and  one  in  Hedersleben  (Kratz,  p.  4) — the  patient  died  on  the  tittli  day; 
and  fnrther  (p.  8,  et  seq.),  it  will  be  seen  that  of  the  280  cases  reported 
in  Hedersleben,  12  showed  the  first  symptoms  on  the  day  of  infection,  of 
which  7  liad  diarrhtea  alone,  3  had  vomiting,  and  2  had  both  ;  22  were  at- 
tacked on  the  day  following,  and  20  on  the  third  day.  AVhatever  else 
might  have  been  the  cause  of  these  early  symj^toms,  it  could  not  have 
been  the  presence  of  a  brood  of  embryos.  In  the  above  epidemic  there 
■were  26  cases  commencing  on  the  fourth,  fifth,  sixth,  and  seventh  days, 
and  11  others  were  attacked  on  the  eighth.  Unfortunately,  the  date  of 
the  first  appearance  of  symptoms  is  not  given  in  hours  in  the  first  12  cases. 
The  appearance  of  the  early  symptoms  in  these  cases  would  ])erhaps 
correspond  more  nearly  to  the  liberation  of  the  muscle  trichina?  by  the 
digestion  of  the  surrounding  muscle  and  capsule,  which,  according  to 
Flint  (who  gives  the  time  required  for  the  digestion  of  albuminous  sub- 
stances at  Ih  to  5^  hours,  raw  ])ork  taking  3  hours — Text  Book  of 
Physiol.,  p.  250),  would  be  completed  in  that  time,  and  have  also  time 
for  the  commencement  of  the  irritation  in  the  intestines  i)roduced  by  their 
motion.  Renz  {op.  cit.,  p.  27)  considers  it  probable  that  the  muscle 
trichinae  are  liberated  in  4  or  5  hours  after  reaching  the  stomach.  Vir- 
chow  (op.  cit,  p.  43)  found  the  trichiuiie  free,  in  G  hours  after  feeding. 
After  they  are  set  free  the  muscle  trichinje  increase  in  size  very  rapidly, 
and  in  a  mouse  fed  by  Leuckart  (p.  39)  they  had  increased  one-half  of 
their  former  size  in  24  hours.  Virchow  found  intestinal  trichinn?  com- 
pletely developed  in  3i  days.  Leuckart  (pp.  20,  21)  found  intestinal 
trichiniTp  full  of  eggs  and  embryos  on  the  fourth  day  after  feeding,  but 
no  free  larval  trichinfe.     Gerlach  (Die  Trichinen,  p.  29)  says: 

"The  first  symptoms  are  caused  by  the  liberated  muscle  trichinfe. 
The  irritation  increases  the  secretion  and  peristaltic  motion  of  the  intes- 
tines, and  may  even  amount  to  an  inflammation  of  its  walls.  In  24 
hours  after  feeding  large  quantities  of  trichinosed  meat,  I  have  found 
irritation  of  the  upper  part  of  the  small  intestine,  and  later,  of  the  whole 
intestinal  wall.  In  young  dogs  I  have  found  the  greatest  degree  of  irri- 
tation in  the  rectum.  This  irritation  begins  with  the  liberation  of  the 
muscle  trichinre,  and  reaches  its  highest  grade  as  sexual  maturity  of  the 
worms  is  reached,  and  lasts  until  after  a  majority  of  the  embryos  have 
left  the  intestines.  From  the  fact  that  the  highest  grade  of  irritation 
does  not  always  coincide  with  the  passage  of  the  greatest  number  of 
trichiniP.  through  the  intestinal  wails,  it  follows  that  the  early  synii>toms 
are  not  due  to  migration  of  the  embryos,  or  at  least  not  to  that  alone." 

It  will  thus  appear  that  the  first  g.astro-intestinal  sym])toms  can  un- 
doubtedly be  referred  to  the  irritation  produc('<l  by  the  lilu'nited  trichiniii 
rather  than  to  the  presence  of  the  new  luood  in  the  intestines,  and 
later  by  their  passage  through  the  intestinal  walls.  Frii'drich  ( 1  )eutsche 
Arch.  filr.  Klin.  Med.,  Bd.  ix,  p.  459)  reports  a  case  in  which  a'dema  of 
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the  face,  bands,  and  feet  occurred  on  the  first  day.  He  does  not  consider 
this  early  oedema  as  collateral,  but  as  due  to  blood-poisoning  on  account 
of  the  setting  free  by  the  capsule,  after  solution  of  its  walls,  of  its 
poisonous  contents,  probably  the  secretion  of  the  animal  from  which 
the  trichinosed  meat  was  obtained.  (See,  also,  Meissner,  op.  ciL,  No.  1G5, 
1875,  p.  285,  and  Jahresbericht,  etc.,  i,  1872,  i).  257.)  lienz  says  {op.  cit, 
p.  163): 

"The  question  as  to  the  cause  of  early  death  in  trichinosis  has  been 
answered,  although  hypothetically,  yet  in  a  manner  worthy  of  consid- 
eration, by  Fiirstenburg  (Wochenblatt,  etc.,  du.  K.  P.  Staaten,  1805,  p. 
191),  who  says  'the  inflammation  in  some  animals  dying  in  consequence 
of  migration  [of  trichiuie]  is  often  not  so  well  marked  that  it  can  be  said 
that  they  died  of  inflammation.  It  seems  more  i)robable  that  there  is 
some  other  cause  of  death.  It  is  not  improbable  that  substances  may 
be  absorbed  by  the  lymphatics  of  the  intestinal  wall,  pass  into  the  blood, 
and  thus  cause  death.'  I  am  glad  to  see  my  opinion  of  a  toxic  substance 
vindicated,  although  in  a  later  time  and  on  different  grounds." 

The  muscle  symptoms  noticed  by  Kratz,  as  a  feeling  of  lameness  or 
soreness  of  the  muscles,  occurred  A^ery  early,  and  in  some  cases  was  one 
of  the  first,  and  in  one  (No.  35)  the  only,  symptom  noticed.  "  It  aj)pears 
before  the  young  brood  could  possibly  reach  the  muscles,  and  was  con- 
stant in  the  Hedersleben  cases.  I  have  considered  this  as  a  sympathetic 
aflection  of  the  muscles."  (Kratz,  op.  cit,  p.  7G3.)  Wolff  also  (/.  c.)  re- 
ports a  case  in  which  these  muscle  symptoms  a])peared  a  few  days  after 
infection,  and  it  is  said  to  be  the  first  one  in  which  this  symptom  had 
been  observed  before  the  young  brood  could  possibly  have  reached  the 
muscles.    Eenz  {op.  cit,  p.  92)  says : 

"If  we  cannot  accord  to  the  trichina  a  peculiar  muscle  poison  which, 
during  their  rapid  development  to  sexual  maturity,  is  distributed  by 
means  of  the  intestinal  secretion  and  blood  to  the  muscles,  there  is  no 
other  way  of  explaining  these  muscle  phenomena  than  by  calling  them 
reflex."  According  to  Leuckart  (Untersuch,  etc.,  p.  87),  "the  muscular 
weakness  is  due  to  blood  poison,  and  perhaps  to  certain  changes  iu  the 
liver,  as  lately  shown  by  Colinheim." 

"  The  second  stage  is  ushered  in  with  redema.  The  explanation  of 
the  griu'fsis  of  o'dema  varies  a(;cor(ling  to  difVeient  authors.  Tliose  who, 
as  V'ii(;li()W,  regard  the  act  of  generation  a<'coini»lislied  in  a  week,  ex- 
l)lain  tbe  tumefaction  of  the  cellular  tissues  by  the  presence  of  the  para- 
sites in  tlic  musdcs  of  the  face;  the  observations  of  Leuckart,  who 
found  tliciii  in  the  muscles  of  rabbits  on  the  seventh  day,  have  conlirmed 
this  oi>inion.  ragenstecher  has  found  trichinai  in  the  diaphragm  iu 
rabbits  after  7  or  8  days,  also  in  the  diaphragm  and  tongue  of- a  pig 
after  9  days.  Fiedler  wrongly  thonght  that  the  embryos  did  nof  quit 
the  intestin<'  until  tiie  tenth  day.  Kestner  has  found  larvie  trichina'  in 
the  mnscles  of  the  larynx  and  jaws  on  the  seventli  day.  He  lias  made 
iu  this  connection  the  judicious  remark,  'according  to  all  probability  a 
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few  of  the  experiments  in  which  cedema  appears  late,  have  been  made 

with  hirvit'  which  have  not  attained  the  degree  of  maturity  necessary  to 
a  ra])id  devekii)nient  which  may  be  followed  by  copulation.'  It  will 
be  nnderstood  by  this  that  they  must  pass  throuj;h  the  dittcrent  stages 
in  the  intestine  that  otherwise  they  would  have  experienced  in  the 
muscles."    (Delpech,  op.  cit,  p.  28.) 

Kramer  (Deutsche,  Klinitz,  30,  31,  1872)  looks  npon  the  myositis  as  a 
direct  consequence  of  tlie  irritation  produced  by  the  j)ressure  of  the 
trichina.  E.  T.  Bruen  (Phil.  Med.  Times,  Dec.  20, 1879,  p. 37)  considers 
cedema  (not  especially  of  trichinosis)  the  symptoms  of  defi(;ient  vaso- 
motor tone,  and  with  this  view  in  mind  it  might  appear  likely  tliat  the 
retlex — or  perhaps  direct — disturbance  of  the  vasomotor  centers  caused 
by  the  movements  of  the  trichina?  through  the  muscular  tissue  will  ac- 
count for  the  oedema  present  in  trichinosis  (for  the  etfect  of  traumatism  on 
the  vasomotor  centers  and  nerves;  seeVaulais  and  Marius  in  Corapt. 
Kend.  Cong.  Sciences  M6dicale,  Bruxelles,  1875).  Schaun  (Thier  de 
Paris,  1G8,  May  17,  1872)  says,  "The  eminent  professor,  Jaecuml,  has, 
on  several  occasions,  dwelt  on  the  law  of  Stokes,  which  is  as  follows : " 

"  The  muscles  adjacent  to  inflamed  serous  or  mucons  tissue  are  rap- 
idly affected  with  inertia.  '  There  is  at  first,'  says  Stokes,  '  an  augmen- 
tation of  the  muscular  innervation,  which  is  shown  by  the  pain  and 
spasmodic  movements;  to  this  condition  a  state  of  more  or  less  complete 
paralysis  succeeds.'  I  go  further  than  Stokes,  and  say  that  the  recipro- 
cal is  also  true;  that  serous,  mucous,  or  subcutaneous  tissue  in  the 
vicinity  of  inflamed  muscles  are,  on  account  of  their  proximity,  them- 
selves the  seat  of  inflammatory  processes." 

Renz  (p.  03,  op.  cit.),  "  The  oedema  is  at  first  collateral,  similar  to  that 
of  i)hlegmatia  alba  dolens,  and  does  not  retain  the  impressions  made 
with  the  fingers ;  later,  it  takes  on  the  character  of  an  anaemic  hydra^jsy, 
in  which  the  finger  marks  remain." 

"  Myositis  coincides  with  the  oedema  in  most  cases.  Appearing  in 
the  beginning  of  the  second  week,  it  increases  with  the  migrations  of 
the  trichina?  and  until  their  encapsulation  has  commenced,  which  takes 
l^lace  towards  the  fourth  week.  Thus,  during  the  second,  third,  and 
part  of  the  fourth  week  the  symptoms  of  muscular  traunmtism  super- 
sede all  others.  (Kestner,  p.  05.)  This  condition — inability  to  move 
the  muscles  without  pain — depends  on  the  number  of  tiichinje  in  the 
muscles.    It  is  often  absent  in  light  cases." 

"  A  certain  degree  of  trismus  indicates  invasion  of  the  masseter." 
(Delpech,  op.  cit..,  p.  31.)  "  Dyspnoea  and  hiccough  are  due  to  invasion 
of  the  intercostal  muscles.  Loss  of  voice  is  due  to  invasion  of  those  of 
the  larynx."     (Kestner,  ]).  31.) 

"  The  destruction  of  the  mnscular  tissue  is  not  merely  anatomical ; 

it  is  also  chemical.     The  muscles  and  blood  are  overladen  with  the 

products  of  disintegration,  wlii(;h  interferes  more  or  less  with   their 

normal  function.     (Colberg  found  that  the  muscle  of  a  recently  trichi- 

S.  Ex.  0 9 
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DOsed  animal  gave  an  alkaline  reaction,  and  Neubauer  found  the  creatin 
very  much  increased  after  14  days,  with  only  an  insignificant  decrease 
of  the  sarcine.)  It  is  probably  on  this  account  that  many  cases  show 
such  great  similarity  to  certain  typhoid  conditions."  (Leuckart,  Meusch. 
Parasiten,  ii,  3,  pp.  583,  584.) 

"  Trichinosis  lasts  only  during  the  continuation  of  irritation  and  de- 
struction of  the  muscuhir  tissue  produced  by  the  motion  of  the  parasite. 
As  motion  is  imiiossible  after  the  commeuceiuent  of  encapsulation  the 
cause  of  this  condition  no  longer  exists.  The  changes  then  are  the 
same  as  those  occurring  in  a  wound  which  interfered  with  the  integrity 
of  the  parts."  (Leuckart,  op.  cit.,  p.  584.)  ''  From  the  encapsulation  of 
the  last  trichina,  and  the  repair  of  the  last  fasciculus,  the  cure  com- 
mences, and  in  s})ite  of  the  large  number  of  tricainai  (in  some  cases  over 
30,000,000),  the  patient  will  return  to  his  former  health."  (Leuckart, 
Untersuch,  etc.,  p.  84  and  I.  e.  1.) 

"  The  muscle  convalescence  commences  with  fatty  degeneration  and 
absor]>tion  of  the  detritus  of  the  i)rimitive  bundles ;  the  cure  is  in  ahnost 
all  cases  complete,  although  it  may  last  through,  many  months."  (iiup- 
precht,  liundblick,  etc.,  p.  27.     See  prognosis.) 

"  The  severe  sweating  cannot  be  explained  by  the  relaxation  of  res- 
l)iratory  activity  caused  by  the  i)ainful  state  of  the  thoracic  nuiscles, 
neither  by  the  diminished  secretion  of  urine,  which  is  more  likely  an 
ett'ect  than  a  cause.  The  true  cause  of  the  ijerspiration  and  the  (tdema 
is  the  inllammatory  irritation  of  the  peripheric  nniscles,  which  deteriuines 
a  hypericmia  of  the  sudorific  glands  in  their  neighborhood.  Local  mani- 
festations are  due  to  circumscribed  areas  of  infection."  (Kestner,  op.  cit, 
1».  G4.) 

The  irregularity  of  the  appearance  and  duration  of  the  disease  (see 
Kratz,  pp.  78,  79)  is  probably  due  to  the  irregularity  in  the  duration  of 
the  ])roductiveness  of  the  female  intestinal  trichina',  wliich,  according 
to  Virchow  (/.  c),  is  four  to  six  weeks.  Kenz  (p.  31),  from  the  fiftli  or 
eighth  day  until  the  twelfth  week,  or  even  longer.  One  case  in  Pan- 
kow  (^fendel,  I.  c):  in  the  fourth  week  the  intestinal  trichina'  contained 
luunerous  eggs  and  embryos,  sliowing  that  emigration  was  not  yet  com- 
plete. "In  lledersleben  living  intestinal  trichinic  were  found  in  the 
seventli  week.  1  found  them  in  the  twelfth  week  after  feeding." 
(Leuckart,  Unteruu'lung,  etc.,  p.  02.)  Wagiu'r  (/.  c.)  "reports  two  cases 
dying  on  the  twenty-fifth  and  twenty-sixfli  days,  resi)ectively,  in  whicli 
110  intestinal  trichinai  were  found,"  sliowing  that  the  disease  is  not 
always  kept  up  by  the  presence  of  living  tri<;hinie  in  the  intestines, 
which  might  be  inferred  from  Leuckart,  who  says:  "As  soon  as  the 
luniiber  of  intestinjd  trichina'  has  notably  tlecreased,  causing  a  reduction 
n  the  nuiuber  of  migrating  worms,  there  is  a  minimum  of  the  symp- 
toms." 

"The  ])resence  of  trichina*  in  the  i)us  of  a  furuncle  (Fricdrich,  N'irch. 
Arch.,  xxv,  1S02,  p.  307)  contirms  the  fact  already  mentioned  by  Kiil- 
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liter  that  triclnntB  may  stray  into  the  subcutaneous  cellular  tissue,  pro- 
voking- pustular  inflammation,  wliicli  may  end  in  a  partial  mortification 
or  gangrene  of  the  skin."    (Kestner,  oj;.  cit.^  p.  28.     See,  also,  Virch.,  I,  c.) 

The  occurrence  of  pericarditis  in  Wood's  case  is  not  surprising  when 
it  is  considered  that  one  of  the  most  common  causes  of  cardiac  intlam- 
mation,  and  even  of  pleurisy  and  lung  diseases,  is  the  presence  of  dele- 
terious substances  in  the  blood,  as  in  Bright's  disease,  etc. 

"  The  origin  of  the  pneumonia  of  trichinosis,  which  must  be  considered 
embolic,  is  to  be  sought  for  in  the  muscles  invaded  by  the  parasites. 
The  capillary  vessels  are  destroyed  in  ])art.  The  detritus  of  the  fd:>rilhie 
furnishes  the  first  elements  of  a  thrombus,  of  which  the  volume  is  aug- 
mented under  the  influences  of  the  inflammatory  processes.  The  throm- 
bus forms  then  a  prominence  in  the  lumen  of  a  large  capillary ;  it  then 
softens  and  is  washed  into  the  current  of  the  blood,  which  carries  it 
from  vein  to  vein,  and,  reaching  the  right  ventricle  through  the  vena 
cava,  is  propelled  into  the  smaller  capillaries  of  the  pulmonary  artery, 
where  on  its  arrest  by  the  small  size  of  the  vessel  it  becomes  the  nucleus 
of  an  infection."     (Rupprecht,  /.  e.) 

The  clay  colored  stools  mentioned  by  authors  indicate  that  the  func- 
tion of  the  liver  is  interfered  with,  the  beginning  of  fatty  degeneration. 

(Edema  of  the  meninges — as  also  of  the  gigttis  and  pharynx — when  it 
occurs,  is  iiroduced,  according  to  Rupprecht,  by  an  extensive  immigra- 
tion into  the  superficial  and  deep  muscles  of  the  neck  causing  i)ressure 
on  the  veins  (Kestner,  op.  cit.,  p.  03). 

10. — TKEAT3EEXT. 

"  The  therai^eutics  of  trichinosis  deserves  no  great  praise.  Cleans  by 
which  the  muscle  or  intestinal  trichiuie  can  be  destroyed  have  not,  after 
the  most  careful  search,  been  found.  Calomel  has  been  prescribed  to 
evacuate  the  intestines  by  way  of  the  rectum.  I  would  recommend  a 
one-half  per  cent,  solution  of  chloride  of  sodium,  at  o7^  C  x\.  blood- 
warm  solution  of  salicylic  acid  would  probably  serve  a  better  purpose" 
(Falck,  Das  Fleisch,  Marburg,  1880,  p.  518). 

Pagenstecher  says  {op.  cit.,  p.  78):  "In  the  first  period  give  calomel 
and  jalap  p.  aa  1.0  to  1.5  grams,  and,  later,  oleaginous  emulsions  and 
sulphur  made  into  i)ills  with  glycyrrhiza  radix." 

Virchow  says  {op.  cit.,  pp.  53,  54) :  "As  a  rule,  when  there  is  a  ])roba- 
bility  of  infection,  ])owerful  evacuants,  with  or  Avithout  previous  anthel- 
mintics, are  indicated." 

Rupprecht  {op.  cit.,  p.  95)  recommends  calomel,  "not  only  because  of 
unirritating  qualities,  but  also  on  account  of  its  jKirasiticidal  (inalities 
as  demonstrated  in  itsellecton  the  anchylostomum  «luodcnale  in  Africa. 
Other  anthelmintics  are  of  little  use.  Castor  oil  is  less  energetic  than 
calomel  as  a  cathartic;"  further,  p.  98,  "one  of  tlie  best  informed  prac- 
titioners of  our  province  has  expressed  the  opinion  that  in  case  he  was 
called  to  treat  trichinosis  he  would  commence  with  inunctions  of  mercu- 
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rial  ointment  and  keep  them  up  every  hour  until  salivation  was  pro- 
duced. But  the  trichinae,  when  brought  into  contact  with  particles  of 
mercury,  do  not  seem  to  be  affected.  And  the  weakening  influence  of 
severe  salivation,  with  the  accompanying  fever,  is  greatly  to  be  feared 
in  some  cases  and  in  light  ones  would  not  be  necessary."  Yet  it  would 
seem  that  a  fair  trial  would  be  desirable. 

Kratz  says  {op.  cit.^  p.  IIC) :  "Eupprecht  warmly  recommends  scruple 
doses  of  calomel,  and,  as  long  as  we  have  no  real  anthelmintic  against 
trichinoe,  I  look  upon  it  as  a  very  useful  remedy  on  account  of  its  bene- 
ficial action  on  the  mucous  membrane  of  the  ahmentary  canal.  I  have 
occasionally  combined  it  with  santonine.  I  have,  however,  seen  saliva- 
tion follow  after  the  use  of  one  scruple  of  calomel ;  certainly  a  very  un- 
fortunate complication  in  such  a  disease  (see  Nos.  174,  262).  The  anthel- 
mintic effect  of  calomel  is,  to  say  the  least,  very  doubtful." 

Infusion  of  quassia,  so  destructive  to  ascarides,  might  on  trial  be 
found  to  destroy  the  trichinae  in  the  intestine.  The  solid  extract  would 
be  the  best  form,  administered  in  pills  and  perhaps  combined  with 
sulphur. 

Tanner  (Pract.  Med.  vol.  ii,  1875)  suggests  the  use  of  sulpho-carbolate 
of  soda. 

Drs.  Eitter  and  Von  Brenner  (Meissner,  op.  cit,  130)  used  RL  Cupri 
acet.,  3i;  aqua  cinnamoni,  mucil.  gum  arable,  aa  ^i;  aqua  font.,  svj,  in 
teaspoon  ful  doses,  and  found  it  very  usefid  in  connection  with  salt- 
water baths. 

Dr.  Dirke  (Inaug.  Dissert.  Berlin,  1874,  p.  31)  found  the  hydrarg.  cum 
creta  recommended  by  Traube  to  have  the  best  effect  as  an  anthelmintic 
and  antiphlogistic  in  the  cases  treated  in  charity  hospitals. 

Eohde  (Berlin  Klin.,  Wochenschrift,  No.  43,  1878)  found  morphia  and 
ergotine  useful  antipyretics,  but  according  to  Levy  (Ann.  d'hygiene 
Dec.  '79,  p.  504)  ergotine  has  not  been  sufficiently  tested  to  warrant  an 
opinion.    The  use  of  salicylic  acid  seemed  to  make  the  patient  restless. 

Friedrich  (Virch.  Arch.,  25,  18G2,  p.  399)  used  picro-nitrate  of  potash 
with  good  results,  Avhde  Fiedler  {ibid.,  No.  20,  p.  573)  found  the  picro- 
nitrate  of  iiotash  and  soda  entirely  useless. 

"  One  case  in  Plauen "  (Kestuer,  op.  cit,  p.  33)  "  treated  with  iron 
got  well  rapidly." 

Veh.  (St.  Petersburg  Med.  Wochenschrift,  Jarz.  ii,  1874)  says:  "Iron 
was  useless  against  the  cedema  of  the  lower  extremities,  but  digitalis 
and  increased  diai)horesis  by  means  of  hot  bottles  did  good  service,  as 
also  did  cold  sea  baths.    Warm  baths  did  little  good." 

Kramer  (/.  <:)  found  that  warm  baths  decreased  the  pain. 

Mosler  (lU'liiiiMtliologische  Studiren,  etc.,  p]».  27,  28)  concludes  that 
the  lack  of  any  symi)toms  of  tricbiuosis  during  life  or  of  intestinal 
trichina)  after  death  iu  a  steer  ird  by  liim  was  due  to  the  use  of  benzine, 
as  a  calf  that  had  been  fed  by  Leuckart  with  tricliinous  meat  died  of 
enteritis  trichinosa.    Ad.  v.  Dirke  {I.  c.)  found  benzine  (Mosler),  picro- 
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nitrate  of  soda  (Friedricb),  oil  of  turpentine  (Belirens),  ext.  felix  mas. 
aeth.  (Kiiclienmeister),  of  little  use. 

Flogel  (^^"einer  Med.  Presse,  xv,  21,  p.  490,  1874)  used  turpentine. 
Owing  to  its  known  irritating-  effect  on  the  stomach  and  kidneys,  gives, 
it  in  small  doses  often  repeated,  rubs  it  on  the  swollen  jiarts,  and  ad- 
ministers it  by  inhalation.  He  treated  successfully  a  lilaria  in  the  eye 
of  a  horse  with  turpentine. 

"  Benzine  was  administered  by  Kratz  to  the  extent  of  one  fluid  dram 
daily  with  no  other  effect  than  that  fewer  trichime  were  found  after 
death  in  the  intestines  than  after  the  use  of  opium."  (Because  it  did 
not  have  the  same  constipating  effect?)  Meissner  (Sch.  Jhr.  138,  p.  90) 
recommends  thalium  or  lithium  carbonate  with  suli>hur  pnecipitatum. 

Behrens  {I.  c.)  suggests  the  salts  of  lime  to  favor  calcification.  (See, 
also,  Hanen,  Berl.  Klin.  Wochenschrift,  vii,  25,  1870.)  In  cases  where 
j)atients  drop  off  suddenly  while  apparently  feeling  well,  as  in  Maddren 
or  Bergen's  cases,  artificial  respiration  should  be  resorted  to.  The 
effects  of  amyl-nitritis  and  electricity  should  be  tried. 

"There  were  several  cases  in  Ilettstadt  in  males  who  drank  notable 
quantities  of  brandy  and  escaped  infection,  while  their  families,  par- 
taking of  the  same  meat,  became  seriously  ill.  Another  man  who  drank 
two  bottles  of  red  wine  experienced  no  inconvenience  after  eating  trich- 
inosed  meat.  Alcohol,  according  to  Eupprecht,  kills  trichinae  in  a  few 
hours."    (Kestner,  oj).  cit.,  p.  74.) 

Schonenberg  (Vierteljahreschrift  fur  Gericht,  etc.,)  reports  the  infec- 
tion of  three  in  one  family,  viz,  a  man,  his  wife,  and  wife's  mother;  the 
two  women  died;  the  husband,  who  drank  freely  of  whisky  (Korutraut- 
wein)  during  several  days  after  infection,  recovered.  But  in  Bovender 
(Kramer,  I.  c),  several  who  had  been  drinking  had  about  the  same  symp- 
toms as  the  others  (Schmidt's  Jahrbucher.,  1G5,  1875),  "and  one  of 
Friedrich's  cases  had  been  drinking  hard,  so  that  his  sickness  was  at 
first  considered  the  result  of  his  debauch."  Virchow  (o/^.  cit.,  p.  oo) 
says  "stimulants  give  no  security  against  infection,  and  much  less  a 
promise  of  a  cure." 

"In  conclusion  (Delpech,  op.  cit.j  p.  102),  it  may  be  said  that  there 
are  no  medical  preventives,  i.  <?.,  medicines,  which  protect  against 
trichinosis  wlien  trichinosed  meat  has  been  eaten.  Anything  tluis  rec- 
ommended is  based  on  charlatanism  or  personal  illusion.  It  may  be 
that  in  a  great  many  cases  such  or  such  a  remedy  might  apparently 
have  prevented  the  development  of  the  disease,  or  rendered  it  insignifi- 
cant. In  such  cases  the  meat  has  contained  but  few  trichina',  or  the 
subject  had  a  strong  constitution.  If  there  is  a  substance  which  will 
kill  the  i)arasite  in  the  stomach  or  intestines  it  has  not  been  fonnd  yet. 
If  such  an  agent  can  be  found,  of  which  there  can  be  no  doubt,  it  cer- 
tainly will  not  be  an  ordinary  remedy,  as  wine  or  brandy,  si)ices,  etc., 
but  a  true  medical  substance.  Such  a  remeily  can  ne\'er  be  used  as  a 
prophylactic." 
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Section  E.— TEICHIXOSIS  I:S'  ANBIALS. 

The  symptoms  of  trichinosis  in  auimals  have  never  been  studied  under 
the  conditions  natural  to  epidemics.  It  lias  been  seen  that  there  are 
certain  circumstances  under  which  human  beings — and  there  is  no  rea- 
son why  the  same  should  not  apply  to  animals — are  not  usuallj*  infected 
after  the  ingestion  of  trichinosed  meat.  Among  these  are  the  small 
quantity  of  meat  eaten  and  the  lack  of  susceptibility  of  the  patient  to 
any  quantity  as  well  as  a  high  state  of  that  irritability  which  is  excited 
by  the  i)resence  of  deleterious  substances  in  the  alimentary  canal,  and 
which  may  result  in  the  immediate  expulsion  of  the  parasites,  as  in  one 
case  in  Kratz's  table  (Xo.  131)  j  also  cases  cited  by  Leuckart  (Unter- 
such,  p.  3  a)  and  others.  In  other  cases  this  irritability  is  at  a  minimum, 
and  small  quantities  of  trichinosed  meat  produce  no  symptoms  (see 
Leuckart,  oj).  cit,  p.  G2,  et  seq.),  but  undergo  the  same  changes  as  larger 
quantities,  the  number  of  trichinae  being  so  small  that  no  great  disturb- 
ance is  produced,  as  is  remarked  by  Leuckart  {op.  cit.,  note  3,  p.  G3), 
who  says,  "It  will  thus  appear,  as  has  also  been  confirmed  by  other 
later  observers,  that  neither  in  all  cases  nor  in  all  hogs  are  such  marked 
symptoms  observed  as  in  my  first  case,"  and  (p.  70)  "  single  cases  are 
found  where  a  complete  immunity  exists,  but  whether  due  to  age,  sex, 
or  race  is  not  known";  (p.  73)  "because  we  have  a  negative  result  after 
feeding  in  a  single  case,  it  does  not  follow  that  in  that  class  of  animals 
there  is  immunity  to  trichinosis."  Some  of  these  negative  results  may 
be  due  to  the  use,  in  feeding,  of  unripe  trichinae,  which,  according  to 
Leuckart  and  others  (see  section  B),  are  not  susceptible  to  further  devel- 
opment in  the  alimentary  canal. 

The  symjjtoms  of  trichinosis  in  hogs,  as  given  by  Gerlach  (Die  Trichi- 
nosis, Ilanover,  1873,  p.  35,  et  scq.)  in  40  cases,  after  feeding,  12  of  which 
were  under  his  own  observation,  were  very  light  or  imperceptible  in 
about  41.5  per  cent. 

"These  were  mostly  over  six  months  of  age.  Pigs  from  three  to  six 
months  old  became  infected  more  readily  and  completely  than  older 
ones.  The  symptoms  in  the  light  cases  had  nothing  characteristic; 
they  consisted  merely  in  slight  gastric  disturbances,  which  appear  gen- 
erally on  the  third  or  fourth  day,  seldom  later,  and  in  a  few  days  en- 
tirely disapi)ear.  There  is  diminished  api)etite,  lessened  vivacity,  droop- 
ing of  the  tail,  and  a  tendency  to  constantly  lie  at  rest. 

"The  more  complete  and  severe  cases  jjresent,  as  in  mati,  two  diifer- 
eiit  stages  (?),  as  the  gastro-intestinal  or  muscular  symptoms  are  most 
l)romiiient. 

"  1.  Symptoms  of  intestinal  irritation  and  inllammation.    In  a  few 

or  several  days — five  to  ten  as  a  rule — the  following  symptoms  appear: 

The  appetite  is  lessened  or  disapi)ears  entirely,  sometimes  vomiting 

(one  case  observed  by  Fiirstenberg  and  one  by  myself);  vivacity  de- 

.  stroyed,  back  hollowed,  tail  hangs  loose  and  limp,  constant  lying  down, 
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posterior  portion  of  body  stretched  out,  often  bodilj'  pain  shown  by- 
restlessness  and  pawinj;  with  fore  feet.  Dianiuea  apjiears  soon,  and, 
with  irrej^ular  exacerbations,  may  hist  a  few  days  or  longer  and  even 
several  weeks.  Fever  appears  with  the  diarrhoea,  or  may  come  on  at 
first;  weakness,  erection  of  the  bristles,  pale  skin,  irregularly  distributed, 
and  diminished  cutaneous  temperature. 

"The  termination  of  this  intestinal  affection  differs  greatly  in  differ- 
ent cases;  sometimes  it  disappears  in  six  to  eight  days,  sometimes  a 
few  days  later,  or  within  this  time  may  end  in  death.  In  my  researches 
death  resulted  from  the  intestinal  affection  only  in  young  pigs,  which 
were  always  weaker,  and  would  lie  on  their  belly  because  they  had  not 
strength  to  stand  up. 

"2.  The  symptoms  of  the  muscular  affection  begin  gradually,  at  the 
earliest  (in  one  case)  on  the  eleventh  day  after  feeding,  but  later  as  a 
rule;  but  never  later  than  the  third  week  after  feeding.  As  a  rule  they 
commence  about  the  time  that  the  intestinal  symptoms  are  disappearing; 
the  fever  comes  on  with  the  muscular  affection.  If  the  intestinal  irrita- 
tion is  inconsiderable,  or  the  muscle  symptoms  appear  late,  the  second 
stage  begins  with  the  development  of  the  fever.  The  symptoms  of  the 
muscular  affection  form  gradually  and  appear  different  according  to  the 
particular  group  of  muscles  involved. 

"  a.  The  animals  show  a  certain  restlessness ;  lie  down  a  great  deal :  get 
up  often  to  change  their  position ;  walk  with  an  unsteady  gait ;  are  stiff" 
or  tottering;  irresolute  and  appear  troubled,  or  even  suffer  pain.  These 
symptoms  appear  less  prominent  when  the  patient  has  suffered  with 
w'eakness  during  the  hrst  stage — while  the  difficulty  of  motion  and  stilf- 
ness  become  more  ai)i)arent  if  the  animal  presents  but  few  of  tliese  in 
the  stage  of  intestinal  irritation ;  in  severe  cases  the  animal  lies  Hat  on 
the  side  with  the  fore  legs  stretched  backwards;  rising  from  this  posi- 
tion is  always  difficult  and  often  requires  help. 

"6.  A  second  group  of  symptoms  pre*iously  but  little  observed,  is  pre- 
sented in  the  disturbances  of  muscles  of  mastication  and  deglutition. 
The  animal  shows  appetite,  but  eating  is  very  difficult,  and  in  s[)ite  of 
the  hunger  they  turn  away  from  their  food.  Motion  of  the  jaws  is  inter- 
fered with,  and  it  may  even  amount  to  lockjaw,  and  in  severe  cases  a 
complete  intiammatory  trismus  may  be  found.  I  have  seen  one  case  in 
which  the  moutli  could  l)e  opened  scarcely  one-fourtii  of  an  ineh.  At  the 
same  time  motion  of  the  lips  and  tongue  is  interfered  with.  The  animal 
dips  his  snout  deep  in  the  Uuitl  food  (milk),  but  can  only  with  difficulty 
take  a  small  quantity,  so  that  they  are  in  danger  of  starving  unless  Huid 
food  is  furnished.  The  act  of  deglutition  is  very  much  interfered  witli,  l)ut 
as  a  rule  can  be  accomplished;  milk  cautiously  administered  was  swal- 
lowed even  in  cases  of  trismus.  In  the  milder  cases,  especially  in  old 
hogs,  this  symptom  was  not  present. 

''c.  Besides  theabovesynii>tonis,  difficulty  in  breathing  is  often  present. 
The  inspiration  is  troublesome,  and  there  is  more  or  less  wheezing  and 
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panting.  The  voice  changes — it  becomes  weak  and  may  even  disappear, 
so  that  the  animal  does  not  ev^en  try  lo  squeal  when  disturbed. 

"<Z.  Eeduess  and  cedema.  liedness  of  the  conjunctiva  occurs  in  the 
beginning,  but  gradually  disappears;  the  eyes  water  sometimes,  but 
cedema  of  the  eyelids,  as  it  occurs  in  man,  has  not  been  observed.  With 
difficulty  in  taking  food,  there  is  found  a  somewhat  swollen  condition  of 
the  tongue,  and  at  the  same  time  a  slight  swelling  of  the  under  lij)  and 
cheek  ;  sometimes  there  is  a  light  swelling  of  the  root  of  the  neck,  the 
shoulders,  and  even  the  oedema  of  the  fore  teet  and  of  the  sheath.  This 
cedematous  swelling  occurs  only  in  cases  of  the  severest  type,  and  even 
then  is  not  always  found  in  all  the  parts  mentioned. 

"The  above-mentioned  symptoms,  with  rapid  and  well-marked  emaci- 
ation, form  a  characteristic  group.  The  tailing  off  commences  with  the 
well-marked  intestinal  aifectiou,  and  is  apparent  through  the  course  of 
the  muscle  affection.  In  one  case  an  8-week  pig  lost  over  one-fourth  its 
weight  before  it  died.  These  symj^toms  pass  away,  except  in  fatal  cases, 
by  the  fourth  or  sixth  week.  In  very  severe  cases  the  emaciation  may 
last  somewhat  longer. 

"The  further  development  and  fattening  of  the  animal  does  not  seem 
to  have  been  interfered  with  by  the  disease. 

"Of  the  23  severe  cases  12  died,  viz:  2  on  the  fourth  day,  and  1  each 
on  the  sixth,  ninth,  eleventh,  fifteenth,  sixteenth,  seventeenth,  nine- 
teenth, thirty-fifth,  forty-second,  and  forty-ninth  day  after  feeding. 

"The  5  deaths  occurring  before  the  eleventh  day  were  caused  by  in- 
testinal trichinae,  the  remaining  7  by  muscle  trichinae.  In  those  dying 
on  the  fifteenth  to  seventeenth  day  the  intestinal  irritation  luight  have 
played  an  important  part.  Among  the  first  5  dying  from  intestinal  in- 
fiannnation,  there  were  2  pigs,  one  ajt.  7  months,  which  had  eaten  li 
pounds  of  trichinosed  meat,  the  other,  aet.  1^  years,  which  had  eaten  103 
grm.  of  highly  trichinosed  meat  (in  the  latter  case  there  was  a  high 
grade  of  intestinal  irritation,  and  after  death  occurring  very  unex[)ect- 
edly  on  the  fourth  day,  an  inguinal  hernia  was  disco veied,  Kiihn),  .and 
a  sow,  ;e.  li  years,  that  was  fed  with  2  i)()unds  of  trichinosed  meat  (Ber- 
lin, M filler).  The  unusually  severe  infection  accounts  for  the  early  fatal 
result  in  the  older  hogs,  while  in  that  of  an  ordinary  grade  only  the  young 
])igs  succumb  during  tlie  st;ige  of  intestinal  irritation.  The  case  dying 
on  tlie  (iltcenth  day  was  a  2  months'  ohl  i)ig  which  was  taken  sick  relays 
after  feeding.  In  this  case  there  was  no  intestinal  irritation  found  post 
mortem,  but  there  was  a  somewhat  clear  serum  found  in  tlie  ])eritono.al 
an«l  jierieaidial  cavities,  and  in  ihe  loose  coiinective  tissue,  between  the 
cervical  nnisdes,  great  inliltration  of  the  muscles  and  the  usual  clianges 
in  tlie  fascieiili  tolerably  well  marked.  There  were  embryos  in  the  serum 
and  in  tiu'  muscles,  and  in  tiie  latter  half-develoi)ed  muscle  trichina^  were 
found.  Those  dying  on  the  sixteenth  and  seventeenth  days  were  respect- 
ively !)  weeks  and  8  months  old;  the  iirst  had  received  intestinal  tri- 
chiuie,  and  showed  intestinal  and  undeveloped  muscle  trichinajj  tlie  lat- 
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ter  had  devoured  a  trichinosed  rat,  which  was  estimated  to  contain 
3,000,000  trichinae,  and  was  attacked  with  a  severe,  persistent  diarrhcea 
on  the  third  day,  and  at  the  autopsy  showed  numerous  intestinal  tri- 
chinaj  in  the  small  and  larjic  intestines,  and  embryonal  musc-le  trichina?. 
lu  both  cases  the  mucous  nieinbrane  of  the  intestine  was  in  a  condition 
of  inflammatory  irritation  (Kiihn).  The  8  weeks  old  pig  before  men- 
tioned died  on  the  nineteenth  day.  The  one  dying  on  the  thirty-iifth 
day  was  a  young  hog,  age  not  given.  A  5  months  old  pig  died  on  the 
forty-second  day  apparently  from  paralysis  of  the  lungs.  (Clans,  Mag. 
von  Guslt  und  Hertwig,  Bd.  31,  Heft.,  1,  2). 

"A  yearling  boar  died  on  the  forty-ninth  day,  not  having  been  able  to 
stand  up  for  the  last  fourteen  days,  and  i)resenting  emaciation  in  the 
highest  degree  (Berlin). 

Some  reporters  speak  of  a  typhoid  disease  as  the  cause  of  death.  I 
have  not  found  this  view  confirmed,  and  therefore  believe  that  an  error 
has  arisen  on  account  of  a  diffuse  reddening  of  the  skin  presented  by 
the  cadaver;  but  this  reddening  of  the  skin  is  merely  a  hypostasis,  and 
is  always  present  in  the  bodies  of  hogs  dying  of  disease  and  is  apparent 
if  the  skin  is  not  pigmented. 

According  to  mj'  observations,  trichinization  was  always  moderate 
after  a  light  sickness ;  on  an  average  2  to  10  trichinae  were  found  in  5 
preparations.  In  severe  cases  I  found  in  those  recovering  15  to  20 
trichinae  in  every  preparation  of  less  than  one-quarter  of  a  grain.  Thus, 
a  recovered  hog  may  have  15,000  to  20,000  trichinae  in  every  half  ounce 
of  muscle.  Hogs  may  become  highly  trichinosed  with  small  and  rei>eated 
feedings,  and  may  not  show  marked  symptoms  of  disease.  The  absence 
of  severe  diarrhoea,  which  as  a  rule  follows  after  feeding  of  a  considerable 
amount  of  highly  trichinosed  meat,  seems  to  promote  the  reception  of 
muscle  trichiuiie,  which,  after  successive  movements,  are  more  readily 
tolerated.  Of  this,  one  of  Kuben's  cases  furnishes  the  strongest  proof. 
A  six  weeks'-old  pig  was  fed  daily  for  4  days  with  20  grams  of  highly- 
trichinosed  meat,  then  after  4  days  more  the  same  was  repeated,  and  in 
the  course  of  15  feedings  about  10  ounces  of  this  meat  were  taken. 
There  was  no  important  sickness  noticed,  but  finally  a  high  degree  of 
emaciation  appeared.  The  pig  was  killed,  and  in  GO  preparations  3,052 
trichinae  were  found,  viz :  1,021  in  15  from  the  diaphragm,  7S7  in  15 
from  the  larynx,  474  in  15  from  the  shoulder,  770  in  15  from  the  psoas  j 
an  unusually  large  number,  which  never  could  have  been  reached  by 
one  feeding.  In  one  case,  dying  during  the  migration  of  the  trichina'  in 
the  muscles,  after  strong  trichinization  by  a  single  feeding,  1  did  not 
find  half  so  many. 

The  difference  in  susceptibility  does  not  depend  on  sex  or  race ;  only 
age  was  not  without  inlhicnce,  although  not  to  such  a  degree  as  in  other 
parasites  which  leave  the  intestinal  canal  to  ]KMietrate  other  or>>ans. 

Early  age  seems  to  favor  the  migration  of  the  end)ryos.  This  is  most 
ai)pareut  in  dogs,  but  is  noticeable  in  other  animals.    In  hogs  there  is  a 
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lessened  disposition  in  the  second  year.  The  researches  in  the  second 
year  of  life  in  the  veterinary  school  in  Berlin,  and  by  Klihu  in  Halle, 
with  2  yearling  hogs,  one  hog  of  1^  years  and  one  1^  years  old,  showed 
no  decrease  of  snsceptibility,  while  my  own  investigations  with  2  hogs 
of  2  and  2 J  years  showed  it  distinctly. 

"A  two-year-old  hog  (which  had  been  trichinosed  in  early  life,  and 
showed  numerous  encapsulated  trichinaj  when  weighing  10  pounds,  but 
showed  very  few  when  reaching  200  pounds)  was  fed  with  a  dressed 
rabbit  tolerably  trichinosed,  so  that  in  every  preparation  some  trichinae 
at  least  were  found.  From  the  eighth  to  th'3  eleventh  day  there  was 
slight  indisposition,  fever,  temperature  of  38°  to  40°  C. ;  disturbed  ap- 
petite, moderate  diarrhoea ;  vomiting  on  the  ninth  day,  and  no  sickness 
after  the  twelfth  day.  On  the  fortieth  day  he  was  killed,  and  after  a 
careful  search  only  a  few  from  the  last  feeding  could  be  found,  and  in 
most  preparations  none  were  present. 

"A  further  confirmation  is  found  in  the  result  of  feeding  a  2J-year-old 
sow.  She  received  one  pound  of  moderately  trichinosed  hog's  muscle. 
On  the  third  day  there  was  a  feverish  condition  present ;  from  the  eighth 
to  the  eleventh  there  was  decided  sickness;  the  appetite  decreased, 
bristles  erected ;  unequal  distril)ution  of  heat ;  one  ear  hot  and  the  other 
cold.  The  fajces  were  soft  and  pulpy  ;  the  animal  laid  mostly  on  its  side, 
and  resented  disturbance.  From  the  eleventh  again  ai)peared  well; 
from  the  nineteenth  to  the  twenty-third  light  febrile  attacks,  inactivity, 
lying  down  most  of  the  time,  then  again  entirely  well. 

"After  li  months  this  sow  was  fed  with  the  carcass  of  a  rabbit  which 
had  died  of  trichinosis,  and  whose  body  contained  numerous  trichiniB 
about  28  days  old.  Diarrhoea  appeared  on  the  third  day,  which  con- 
tinued actively  until  the  eighth  day,  and  gradually  disappeared  by  the 
thirteenth  day.  At  the  same  time  there  was  a  well-defined  fever,  almost 
entire  loss  of  appetite,  and  appreciable  emaciation.  After  this  the  aui- 
nml  recovered  and  ate  its  food,  but  on  the  sixteenth  day  began  again  to 
ai)pear  sick ;  motion  weak  and  uncertain ;  lying  a  great  deal,  and  some- 
times flat  on  the  side;  could  hardly  stand  without  support;  urinated 
freely,  and  became  emaciated.  On  th<'  twentieth  day  the  animal  com- 
menced to  appear  lively,  and  was  then  killed.  There  was  found  only  a 
few  muscle  trichiniB  from  either  feeding,  so  that  in  the  muscles  usually 
most  infested  (diaphragm,  masticating,  and  shoulder  muscles)  there  wjwj 
on  an  average  in  each  preparation  scarcely  2  from  the  lirst  and  still  less 
from  the  second  feeding.  In  both  experiments  the  animals  had  received 
an  nnnsnally  large  number  of  trichina',  in  conseqnence  of  which  the  in- 
testinal s.vinptoms  were  tolerably  severe.  It  will  be  apparent  that  the 
snnill  number  of  muscle  trichin;e  would  cause  very  slight  muscular  symp- 
toms.    ♦     •     # 

"Trichinization  does  not  depend  on  age  in  any  other  class  of  animals 
or  in  man  to  sneh  a  degree,  as  is  shown  by  the  oeeurrenee  of  tlu'  disease 
in  old  persons  and  by  many  researches  with  animals.     In  order  to  de- 
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termine  wlietlier  very  old  animals  could  be  successfully  trichinosed,  I 
fed  an  old  horse  (aged  25  to  30  years)  from  time  to  time  with  a  (luantity 
amounting-  in  the  aggregate  to  2i  pounds  of  tolerably  trichinosed  meat. 
He  was  killed  after  six  weeks.  Trichina;  were  found  in  all  muscles  more 
numerous  than  iu  the  hogs  above. 

e6sum:6 — (Gerlach). 

"  1.  About  two-fifths  of  the  hogs  fed  were  either  not  affected  or  only 
slightly  disturbed ;  the  remainder,  three-fifths,  became  sick. 

"  2.  The  light  cases  oliered  nothing  characteristic,  as  is  the  case  in 
many  other  diseases  of  hogs.  The  severe  ones,  on  the  contrary,  are 
characteristic  enough  to  enable  us  to  recognize  trichinosis,  at  least  when 
the  scalpel  and  microscope  are  used  to  determine  the  presence  of  trichina3 
in  the  muscles. 

"3.  After  an  attack  of  trichinosis  the  hog  becomes  again  sound  and 
can  be  raised,  and  will  become  as  fat  or  even  fatter  than  other  hogs. 

"  4.  In  cases  where  no  symptoms  appear  or  the  health  is  only  slightly 
disturbed  after  feeding,  the  infection  is  sufficient  to  render  the  meat  a 
dangerous  article  of  food.  After  severe  sickness  the  infection  in  recov- 
ei'ed  cases  is  always  considerable,  so  that  a  small  quantity,  ^  ounce  or 
less,  of  the  meat  may  cause  infection  in  man. 

"5.  In  early  age  hogs  are  most  susceptible  to  trichinosis;  after  2 
years  they  will  bear  a  considerable  number,  and  even  after  eating  a 
large  quantity  of  highly  trichinosed  meat  they  show  a  couqiaratively 
small  number  of  muscle  trichinre. 

"  G.  Death  follows  in  hogs  in  over  one-half  of  the  completely  devel- 
oped cases. 

"  7.  Death  occurs  through  intestinal  irritation  as  well  as  through 
myositis ;  41  per  cent,  die  in  the  former  stage  and  o9  per  cent,  die  from 
myositis,"  etc. 

From  the  description  of  the  disease  by  Gerlach,  as  given  above,  it 
would  seem  that  the  symptoms  in  a  true  animal  epidemic  of  trichinosis 
should  present  the  same  variations  as  in  man ;  but  a  majority  of  the 
earlier  writers  on  trichinosis  do  not  seem  to  think  the  symptoms  in  ani- 
mals are  sufficiently  well  marked  to  depend  on  their  absence  as  an  evi- 
dence of  the  absence  of  trichinosis.  Leuchart  says  (Untersuchungen, 
etc.,  p.  103) : 

"The  first  case  observed  by  me  (p.  32  oj).  cit.)  showed  the  same  symp- 
toms as  in  man ;  the  next  two  showed  no  particular  symptoms  to  dis- 
tinguish trichinosis.  Also  Ilaubner,  Giirlt,  and  Kiihn  report  cases  in 
which  the  symptoms  would  not  warrant  a  diagnosis  of  trichinosis.  In 
most  of  my  12  cases  in  hogs  the  synq)toms  comriHMiced,  in  5  to  S  days 
after  feeding,  with  a  feverish  diarrha'a,  to  wliich  after  a  few  da.vs  the 
other  symptoms  were  added.  In  one  case  the  animal  died  after  12  days 
with  inilammation  of  the  intestines.  Giirlt  also  reported  cases  in  which 
the  animal  died." 
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Eeferring  to  the  case  mentioned  above,  he  says : 

*'  The  next  day  after  feeding  a  young  hog  with  the  intestines  and  con- 
tents of  a  trichiuosed  dog,  which  was  eaten  greedily,  there  was  loss  of 
appetite,  drooping  of  the  head  and  tail,  grinding  of  the  teeth,  and  con- 
traction of  the  abdominal  muscles,  showing  colicky  pains.  The  next 
day  the  symptoms  increased  so  much  that  the  animal  maintained  the 
recumbent  position  5  the  head  was  hot  and  quite  feverish.  He  recov- 
ered his  ai^petite  on  the  eighth  day,  but  there  was  an  insecurity  of  mo- 
tion, particularly  when  the  hind  legs  were  brought  into  play.  This  was 
increased  on  the  ninth  day,  and  on  the  nineteenth  amounted  to  com- 
plete paralysis.  On  the  twenty-fifth  day  the  animal  was  stifl",  cold,  and 
extended ;  motion  caused  pain  5  there  was  involuntary  evacuation  of  the 
bladder  and  bowels.  The  voice,  becoming  hoarse  in  the  first  week,  now 
lost  all  resemblance  to  a  squeal,  and  sounded  like  the  bleat  of  a  sheep. 
In  spite  of  all  this  the  vegetative  (trophic)  functions  seemed  normal, 
and  the  appetite  was  very  little  disturbed.  Although  I  could  entertain 
no  doubt  as  to  the  cause  of  the  sickness  in  this  animal,  yet  at  the  onset 
I  was  disposed  to  consider  the  suffering  as  due  to  an  affection  of  the 
central  nervous  system,  and  hourly  exi)ected  to  see  him  die.  But,  with 
unremitting  care,  keeping  him  in  a  warm  place,  with  milk  diet,  he  rap- 
idly recovered  and  was  soon  able  to  stand  ui?." 

Haubner  (Bericht  liber  das  Veteriniirwesen  im  K.  Sachsen,  1SG2-'G3, 
I).  117)  fed  a  young  hog  with  trichiuosed  meat  on  the  26th  of  May,  and 
again  after  27  days  (July  22).  The  last  time  the  animal  ate  in  addition 
the  intestines  of  a  trichiuosed  hog.  For  four  days  he  was  feverish  and 
presented  the  appearance  of  erysipelas  (Rothlauf),  but  was  found  free 
from  trichinae  on  the  27th  of  December  (158  days),  while  others  fed  at 
the  same  time  had  many  trichinae.  The  above  hog  was  constipated  dur- 
ing the  sickness,  so  that  there  was  no  ground  for  the  opinion  that  the 
trichinae  were  passed  off  in  the  excreta. 

Other  observers  have  presented  their  views  in  regard  to  the  symjitoms 
of  trichinosis  in  animals.  But  a  majority  of  them,  while  giving  individ- 
ual cases  in  which  the  symptoms  are  severe  (Leuckart,  Virchow,  Pagen- 
stecher)  and  some  in  which  the  animals  have  died  in  various  stages  of 
the  disease,  say  that  there  are  no  characteristic  syni})t»)m.s  (Fiirsten- 
berg,  Kiihn,  Scoutetten,  pp.  SO,  81,  Virchow,  p.  30).  Gerlach  has  shown 
that  there  is  a  vast  difierence  between  cases  in  which  the  hogs  were  fed 
small  quantities  of  trichinosed  meat  and  those  in  wlii(!]i  large  (piantities 
have  been  ingested.  The  latter  always  have  "characteristic"  symptoms 
and  show  immerous  trichiuic  in  the  nniscles,  while  the  former,  with  slight 
8ymi)toms,  always  show  a  small  nund^er,  but  he  has  also  proved  that  the 
results  of  one  I'ceding  may  be  added  to  those  of  another,  and  aitei-  ininier- 
ous  light  infections  the  animal  may  become  intensely  trichinosed  with- 
out showing  any  characteristic  symptoms  unless  the  observers  were 
looking  for  this  disease.  In  an  epidemic  of  trichinosis  in  hogs,  if  they 
ever  occur,  it  seems  very  probable  that  souie  cases  wouUl  i)resent  the 
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sj'mptoms  in  siicli  intensity  tbsit  there  could  be  no  mistake  in  the  diag- 
nosis. It  is  possible  that  the  small  number  of  observations  made  by  each 
investigator  will  account  for  the  lack  of  conclusiveness  in  regard  to  ani 
mals,  but  the  whole  number  taken  together  by  Gerlach  have  given  a  dif 
ferent  result.  The  Vienna  committee  (Bericht  des  zur  Erferschur.g  der 
Trichinenkrankheit  von  der  K.  K.  Gesellschaft  der  iErzte  ernannten 
Comitc's,  &c.,  Wien,  18G7)  report,  while  giving  the  symptoms  observed 
by  others  after  artificial  infection,  that  there  are  no  symptoms  charac- 
teristic of  the  disease,  while  they  show  that  the  symptoms,  as  in  man, 
are  more  or  less  comi)lete,  according  to  the  amount  of  trichinosed  meat 
consumed. 

"In  the  first  case  (p.  10),  after  feeding  with  a  small  quantity  of  trichi- 
nosed meat,  there  occurred  very  insignificant  disturbance  of  the  health, 
shown  by  decrease  of  appetite,  soft  stools,  often  hoarseness;  later,  stag- 
gering, weakness  of  the  posterior  portions  of  the  body,  symptoms  which 
disappeared  after  the  fifth  or  sixth  week,  while  a  larger  quantity  of  the 
same  meat  or  often  relocated  feeding  of  small  quantities  was  followed, 
as  reported  by  Gerlach  above,  by  severe  symptoms  or  even  death.  But 
these  symiitoms  had  nothing  characteristic,  and  no  one  not  knowing  that 
trichinosis  had  been  produced  would  have  the  least  excuse  for  saying 
that  the  animals  were  suffering  from  that  disease. 

"  In  the  first  case  there  w^as  a  hoarse  cough  after  G  days,  decrease  of 
appetite  on  the  7th,  lasting  until  the  14th  day;  there  was  occasional 
diarrhcea  and  a  disposition  by  the  hog  to  rub  himself  over  the  whole 
body ;  great  emaciation,  but  absence  of  staggering  or  weakness.  Xo 
trichinae  were  found  in  the  stools.  After  2  months  the  animal  had  re- 
covered, but  showed  traces  of  hoarseness.  Numerous  encapsulated 
trichime  were  found,  especially  in  the  diapiiragm. 

"  The  second  case  showed  only  a  hoarse  cough,  itching  of  the  surface, 
decrease  of  api^etite,  and  continuing  emaciation  after  the  ingestion  of 
G  ounces  of  trichinosed  meat,  taken  at  several  feedings  during  a  period 
of  3  months. 

"  In  the  third  case  the  pig  ate  about  4  ounces  of  trichinosed  meat  at 
intervals  during  a  period  of  2  mouths ;  there  was  hoarseness,  itching, 
decrease  of  appetite,  and  finally  emaciation  ensued. 

"  In  the  fourth  case  the  symptoms  were  the  same  as  in  the  other  cases. 
In  none  of  these  cases,  however,  was  there  diarrhoea,  pain  in  the  bowels, 
nor  weakness,  uuich  less  a  paralysis  of  the  lumbar  muscles. 

"With  a  moderate  amount  of  trichinosed  meat  the  animal  seemed  to 
increase  in  fat,  but  when  it  was  fed  repeatedly  there  was  always  a 
progressive  emaciation.  The  hoarseness  and  cough  occurring  with  rvery 
motion,  especially  on  eating,  raises  a  suspicion  of  trichinosis,  but  even 
that  symptom  may  be  explained  on  other  grounds.  The  itching  of  the 
skin  is  due  to  the  irritation  of  the  cutaneous  nerves  by  the  migration 
of  the  trichiuaj  in  the  cutaneous  muscles  and  neighboring  connective 
tissues." 
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Emaciation,  which  seems  to  have  been  pretty  uniformly  present  in  the 
above  cases,  as  also  in  those  mentioned  by  Gerlaoh,  may  occur  in  other 
diseases,  but  unless  otherwise  explained  should  lead  to  investigation. 

In  some  cases  muscular  weakness  (Sten.  Bericht,  etc.,  Berlin,  1865), 
loss  of  appetite,  dragging  of  the  hind  legs  constitute  the  principal  symp- 
toms. Of  4  cases  fed  all  became  sick  and  2  died.  Scoutetten  says 
(p.  81):  "When  hogs  show  symptoms  they  resemble  more  or  less  those 
of  a  rheumatic  affection  j  *  *  "*  oedema  which  is  common  in  man 
has  never  been  observed  in  hogs."  This  may  be  due  to  the  thick  cover- 
ing of  fat,  but  is  contrary  to  Gerlach's  observations. 

The  above  symptoms,  though  not  uniform,  as  reported  by  different 
observers,  are  perhaps  as  much  so  as  the  same  number  of  cases  in  man 
would  be  under  the  same  circumstances.  While  Gerlach's  description 
of  the  disease  in  hogs  corresponds  to  cases  of  human  infection,  the 
dragging  of  the  hind  legs  (Berlin),  its  absence,  but  the  peculiar  hoarse- 
ness and  itching  of  the  skin  (Vienna),  and  the  rheumatic  symptoms 
(Scoutetten)  point  to  varieties  of  the  disease  due  perhaps  to  the  amount 
of  trichinosed  meat  ingested,  the  condition  of  health,  or  other  peculiar- 
ities of  the  animal,  which  may  be  determined  by  future  observations, 
and  if  the  symptoms  in  a  possible  epidemic,  if  following  any  of  the  above 
varieties,  are  not  such  as  to  lead  a  person  who  is  entirely  unfamiliar  with 
trichinosis  to  suspect  that  disease,  they  would  be  sufficient  to  one  who 
was  tamiliar  with  them,  or  had  read  them,  to  lead  to  the  use  of  more 
certain  and  conclusive  means  of  diagnosis,  i.  e.  the  use  of  the  microscope. 

The  symi)toms  of  epidemic  diseases  occurring  in  droves  of  hogs  are 
often  so  similar  to  those  of  trichinosis  that  it  would  seem  very  possible 
that  in  many  of  such  cases  they  might  be  due  to  triehinons  infection. 
In  the  Agricultural  Keport  for  18C3,  \\.  205,  is  found  a  descrii)tion  of  the 
symptoms  of  hog  cholera  prepared  by  Dr.  George  Sutton,  of  Aurora, 
Ind.,  and  fiiriiished  to  the  Medico-Chirurgical  Ileview,  as  follows  : 

"The  hog  at  lirst  apjiears  weakj  his  head  droops,  andsometinios  in  a 
few  hours  after  these  symptoms  diarrhoea  commences;  there  is  fre- 
quently vomiting.  In  some  cases  the  discharges  were  serous  and  day- 
colored,  sometimes  dark,  also  bloody  and  mucous,  resembling  lliose  of 
dysentery.  The  urine  at  lirst  was  generally  small  in  quantity  and  high 
colored,  but  as  the  animal  recovered  it  became  abundant  and  clear.  This 
was  one  of  the  symptoms  by  which  the  men  attending  the  hogs  at  the 
(listiUcry  ascertained  that  they  were  recovering.  In  a  large  nmnher  of 
cases  the  respiratory  organs  appeared  to  l)e  principally  allected,  and 
there  was  coughing,  wheezing,  and  diflicult  respiration.  In  some  in 
stance's  tlie  animal  lost  the  i)0Wer  of  s(|uealing,  and  tlie  larynx  was  dis- 
t^ased.  Tlicjc  was  IVeciuently  swelling  of  the  tongue  and  bleeding  from 
tlie  nose.  In  thosc  cases  where  the  respiratory  organs  were  the  jtrinci- 
pal  seat  of  the  disease  there  was  generally  no  <liarrluea  or  dysenterj\ 
In  many  instances  the  ear  or  the  side  of  the  head  were  very  much  in- 
llamed,  the  ear  swollen  to  twice  its  usual  thickness.    This  intlammation 
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would  spread  along  the  skin,  sometimes  over  the  eye,  producing  com- 
plete blindness.  Sometimes  one  or  more  legs  were  inflamed  and  swollen, 
and  the  inflammation  also  extended  along  the  body.  The  skin  where  it 
was  inflamed  was  red  and  swollen.  Some  had  large  sores  on  their  flanks 
or  sides  from  3  to  G  inches  in  diameter.  In  one  instance  the  foot  became 
ulcerated  and  sloughed  ofl',  and  the  animal  rec(»vered.  Some  appeared 
delirious,  as  if  there  was  inflammation  of  the  brain.  Sudden  changes  of 
the  weather,  particularly  from  warm  to  cold,  appeared  to  increase  the 
fatality  of  the  disease." 

And  on  page  207  of  the  same  report  the  disease  is  described  as  fol- 
lows : 

"  The  first  thing  to  be  noticed  in  the  diseased  hog  is  weakness  in  the 
eyes,  the  water  flowing  from  them,  together  with  the  forming  of  dark 
spots  under  the  eyes.  In  the  second  stage  there  is  discoverable  a  slight 
shrinkage  of  the  shoulders,  something  like  that  of  the  shoulder  of  a  horse 
in  case  of  swinney,  connected  with  slight  coughing.  In  the  third  stage 
there  is  great  thirst,  a  drawing  up  of  the  hind  quarters,  a  sign  of  great 
weakness,  and  a  refusal  of  food." 

In  the  latter  case  there  is  suificient  similarity  to  the  above  symptoms 
of  trichinosis,  as  develo])ed  by  experiment,  to  warrant  a  suspicion  of  that 
disease.  The  former  outline  presented  by  Dr.  Sutton,  the  diarrhoea, 
vomiting,  clay-colored  stools,  the  decreased  diuresis,  its  augmentation 
as  convalescence  progresses,  cough,  wheezing,  and  loss  of  voice,  «^c., 
show  a  more  marked  similarity  to  the  symptoms  as  they  occurred  in 
Leuckart's  first  case,  given  above,  and  as  they  occur  in  man. 

The  descriptions  of  hog  cholera,  as  quoted  in  the  Agricultural  Eeport 
for  1877  from  that  of  1801,  as  also  the  exhaustive  article  by  Professor 
Law,  give  some  symptoms  in  common,  and  others  which,  although  not 
so  common  in  trichinosis,  jet  do  occasionally  occur,  as  Haubner's  case, 
where  the  skin  assumes  the  appearance  of  erysipelas,  and  in  one  of 
Veh's  cases,  where  there  were  bluish  suggillations  under  the  skin.  On 
page  386  of  the  same  report  will  be  found  other  series  of  symptoms 
which  correspond  in  many  respects  to  those  of  trichinosis. 

In  thus  presenting  these  similarities  and  comi)aring  so  closely  the 
symptoms  of  trichinosis  with  those  of  well-established  and  defined  dis- 
eases, it  is  not  my  intention  to  try  to  prove  that  such  diseases  are  due  to 
the  presence  of  trichinie.  It  lias  been  thought  that  hog  cholera  was  duo 
to  trichinous  infection,  but  Dr.  Sutton  has  proved  that  it  is  not.  ^^'hile 
the  opinions  of  observers  on  this  subject  cannot  be  called  into  question, 
and  accepting  as  fully  i)roven  that  what  is  called  hog  cholera  is  not 
trichinosis,  it  will  at  the  same  time  be  found  just  as  easy  to  prove  that 
rheumatism,  gastric  fever,  typhoid  fever,  &c.,  are  not  i)roduc  >d  by  tri- 
chinai,  yet  the  presence  of  this  parasite  in  large  numbers  has  given  rise 
to  a  diagnosis  of  those  diseases  by  observers  well  able  to  distinguish 
any  known  disease,  and  it  is  just  as  possible  that  cases  of  trichinosis  in 
animals  have  been  pronounced  hog  cholera,  esi)ecially  as  the  diagnosis 
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of  diseases  in  animals  is  often  left  to  those  wlio  have  no  knowledge  of 
disease,  aud  it  seems  very  probable  that  oue  or  more  of  the  prominent 
symptoms  may  have  given  an  erroneous  idea  of  a  whole  eijidemic  in  ani- 
mals as  in  man. 

I  have  tried  to  show  by  these  remarks  that  among  epidemics  of  what 
is  called  liog  cholera,  trichinjB  may  possibly  in  some  cases  be  the  cause 
of  the  symptoms,  and  when  such  epidemics  occur,  trichinae  should  always 
be  searched  for. 

Further,  in  those  places  where  epidemic  diseases  have  appeared 
among  hogs,  particular  attention  should  be  given  to  the  examination  of 
rats  as  well  as  of  hogs  that  have  suffered  during  the  epidemic,  and  if 
any  trichinae  are  found,  a  more  general  search  should  be  made. 

SECTIOi^  r.— PEOPHYLAXIS,  ETC. 

Prophylaxis  may  be  directed  (1)  to  the  prevention  of  infection  from 
the  use  of  trichiuosed  meat ;  (2)  to  the  prevention  of  the  use  of  trichin- 
osed  meat ;  (3)  against  the  production  of  trichinosed  hogs ;  (4)  to  the 
eradication  of  trichinae  from  hogs  aud  other  uatiu-al  bearers. 

Leuckart  says  (Untersuch.,  etc.,  p.  91) : 

"  It  has  been  clearly  determined  that  trichinae  possess  a  very  unusual 
power  of  resistance.    Kot  only  may  they  remain  alive  in  their  cyst  for 
many  years,  and  during  putrefaction  of  the  meat  containing  them  "  (see 
section  C),  "  but  they  show  a  high  state  of  indifference  to  the  effects  of 
changes  of  temperature.    I  succeeded  in  producing  a  high  degree  of  in-  ' 
fection  when  trichiuosed  meat  had  been  kept  for  3  days  at  a  temperature 
of— 1G°  to— 20°  K.     Similar  observations  have  been  made  by  Eupprecht, 
Fiedler,  and  Kiihn,  yet  Fiedler  believes  that  the  trichinae  expire  at  a 
temperature  of  11°— E.    Kiihn  found  the  trichiuiiB  from  frozen  meat  which 
had  been  kept  in  an  ice-house  li  months  capable  of  infection,  but  after 
2  mouths  the  trichinaj  were  all  dead,  pale,  and  motiouless.     They  also 
undergo  a  temperature  of  40°  to  42°  E.  without  showing  much  change. 
Eaising  the  heat  to  4.)°  E.  seemed  to  affect  them,  but  not  until  it  reached 
50°  to  5.3°  E.  did  it  seem  to  produce  a  change  in  them  (Fiedler,  llaub- 
uer),  when  the  albuminous  substances  became  coagulated.    Then  the 
dead  trieliinie  presented,  under  the  niicrosc()i)e,  a  uniformly  clear,  almost 
opalescent,  ap[>earance,  as  1  had  observed  in  undeveloped  trichina'  foun<l 
dead  in  the  alimentary  canal  {op.  cit.,  p.  Gl).    In  order  to  be  secure 
against  trichinous  infection  by  means  of  boiling  or  roasting,  it  is  neces- 
sary tli;it  the  whole  mass  of  meat  be  subjected  to  a  teniperatm-e  of  at 
least  51^  to  55°  E.  (05°  to  70°  C).    Meat  may  be  subjected  to  a  high  tem- 
perature, yet  not  be  cooked  unless  time  be  given  for  the  whole  nuiss  to 
become  lieated  (Eupi)recht,  Kiichenmeister).     Further,  meat  may  be 
cooked,  but  undenh)ne,  and  Iriehinosis  be  caused  by  its  coiiHUinption 
(Eupprecht),  so  that  cooking  is  jjo  guaranty  that  the  trichime  are  all 
dead.    Salt  will  kill  trichina;,  but  not  all  salted  meat  is  innocuous  (Fiii'st- 
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enburg',  Fiedler,  Enpprecbt,  Leuckart),  but  the  same  meat  may  be  made 
innocuous  by  sufficient  cookinj^  (Kiihn).  A  temperature  of  B2°  11.  will 
prevent  infection  (Ilaubner).  KiiLn  found  that  bams  were  innocuous 
after  31  days'  pickling. 

Gerlacb  (Die  Fleiscbkost,  etc.,  p.  OS)  says :  "  It  is  a  matter  of  ftict  that 
man,  wherever  trichinjc  are  found,  without  particular  care  is  lial)le  to 
an  infection  every  time  he  eats  pork.  Hogs  appear  sick  only  after  severe 
infection  ;  they  recover  and  appear  well,  and  even  become  fat,"  and  thus 
present  no  signs  during  life  by  which  the  presence  of  trichiiue  may  be 
suspected.  Falck  (Das  Fleisch.,  p.  520)  says:  "The  best  way  is  not  to 
eat  pork ;  but,  if  you  must  eat  it,  do  not  eat  raw  pork."  Cobbold  [oj). 
cit.,  173) :  ''  There  is  no  need  to  be  in  the  slightest  degree  nervous  about 
flesh  food,  provided  it  is  proi)erly  cooked."  This  is  the  opinion  of  all 
authorities  on  the  subject,  and  the  experimental  question  of  the  exact 
amount  of  heat  necessary  to  destroy  the  vitality  of  trichiua?  is  of  less 
importance.  Thorough  cooking  implies  that  the  meat  shall  be  done  en- 
tirely through — down  to  the  bone ;  and  that  there  shall  be  no  api)ear- 
ance  of  blood;  as  Niemeyer  (Catechismus,  etc.,  p.  5)  says,  "Meat  must 
be  cooked  until  gray."  According  to  Kestner  {op.  cit.j  p.  55) :  "  The 
vital  substance  of  the  trichinje  succumbs  to  heat  that  coagulates  albu- 
men and  boils  water."  Besides  the  above  witnesses  there  is  further  evi- 
dence in  the  effect  of  heat  in  the  case  in  Halberstadt  (Schmidt's  Jalir- 
biicber  138,  p.  101),  where  highly-trichinosed  pork  was  well  cooked  and 
afterwards  eaten  with  safety  ;  also  in  Marion,  Iowa,  the  meat  from  the 
same  hog  which  produced  the  infection  was  eaten  without  bad  result 
after  thorough  cooking.  Falck  {I.e.)  says  that  drying  meat  destroys  the 
vitality  of  the  contained  trichina'.  Thorough  salting  or  smoking,  or 
both,  will  destroy  trichina\  Virchow  deplores  the  modern  dishonest 
way  of  sprinkling  hams,  bacon,  etc.,  with  creosote  or  pyroligueous  acid, 
instead  of  curing  them  after  the  old-fashioned  method  of  snuiking.  Ac- 
cording to  the  Agricultural  Eeport  for  1803,  salt  does  not  penetrate 
pork  from  hogs  fed  in  distilleries,  because  the  meat  is  softer.  Perhaps 
this  may  account  for  cases  in  which  the  effects  of  the  preservative 
measures  are  found  only  on  the  surface  of  the  hams,  etc. 

The  use  of  trichinosed  meat  can  only  be  prevented  by  a  thorough 
microscopic  examination  of  all  pork  offered  for  sale  as  well  as  that 
slaughtered  for  private  use.  A  judicious  use  of  the  knowledge  thus  ob- 
tained, and  the  destruction  of  all  trichina?  thus  found  by  means  that 
will  admit  no  doubt  as  to  their  elUciency — c.  g.,  by  boiling  or  burning  the 
infected  carcass — will,  by  preventing  the  distribution  of  the  contained 
trichinic,  lessen  the  cause  of  infection  and  thus  the  number  of  triclii- 
nosed  hogs.  The  fourth  i)roposition  can  oidy  be  carried  out  by  a  thor- 
ough examination  of  the  sources  of  infection,  and  thus  perhaps  deter- 
mine the  original  bearers,  or  at  least  the  most  dangerous  source  of  infec- 
tion in  hogs.  "It  is  of  great  interest  (Dcricht,  etc.,  Wicn,  Co.,  p.  5) 
in  a  scientific  as  well  as  a  sanitary  point  to  know  what  animals  contiiin 
S.  Ex.  0 10 
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tricliiiife,  and  from  Avhenee  hogs  derive  their  infection."  As  has  been 
seen  in  Section  C  of  this  report  the  rat  has  had  a  large  share  of  atten- 
tion in  this  respect,  and  while  largo  numbers  of  rats  have  been  examined 
in  Enroi^e,  very  meager  notices  of  such  investigations  have  ai)peared  in 
American  medical  literature. 

According  to  the  rejiort  above  mentioned  (p.  29) — 

"Large  centers  of  infection  have  been  found  among  rats,  and  in 
some  places,  as  Klederling,  where  the  rats  were  found  infected,  trichi- 
nosed  hogs,  not  previously  observed,  were  found,  and  in  Brilnn,  after  the 
occurrence  of  a  case  of  trichinosis  in  man,  the  infecting  pork  was  found, 
and  trichinosed  rats  were  found  in  the  houses  as  well  as  in  the  neigh- 
boring ilayers'  establishments.  Another  remarkable  circumstance  is 
that  trichinosed  foxes  are  not  seldom  found  in  lower  Austria,  and  it  is 
not  improbable  that  a  series  of  animals  may  be  discovered  in  the  coarse 
of  time  in  Avhich  a  reciprocal  infection  occurs.  *  *  *  jf  ^^  accept 
the  proposition  that  hogs  get  trichinae  from  rats,  then  the  first  and  most 
important  thing  will  be  to  investigate  the  subject  in  that  connection, 
and  in  places  where  rats  are  found  to  be  infected,  to  make  a  special 
search  for  trichinje  in  hogs." 

In  addition  to  the  scientific  interest  and  sanitary  necessity  of  a  thor- 
ough investigation  of  the  subject  of  trichinosis  in  the  United  States,  its 
importance  in  a  commercial  point  cannot  be  overrated.  In  18()2,  18G3, 
and  1801  the  exportation  of  American  pork  products  to  Bremeu,  Ham- 
burg, and  the  German  Zollverein  amounted  to  over  four  millions  of  dol- 
lars. Since  the  figures  have  been  given  for  a  few  observations  in  places 
in  the  United  States  where  trichinosed  hogs  had  been  found  in  large 
numbers,  a  feeling  of  distrust  has  grown  up  in  regard  to  American  pork, 
ham,  bacon,  etc.,  and  no  doubt  exaggerated  reports  have  arisen  in  regard 
to  the  danger  of  infection  from  salted  and  smoked  j)ork,  etc.,  from  the 
United  States  (and  various  laws  have  been  made  in  many  parts  of  Eu- 
rope relating  especially  to  the  importation  and  sale  of  such  meats),  wliicli, 
as  the  home  products  are  very  mucli  higher  in  price,  it  is  to  the  interest 
of  dealers  to  magnify.  The  best  way  to  allay  these  fears  and  suspicions 
is  to  provide  that  no  meat  sliall  be  allowed  to  leave  our  ports  without  a 
guaranty  tliat  it  is  fit  for  human  food  ;  and  this  can  only  be  done  by  a 
thorough  and  systematic  niicros('()i)ic  insjK'ction  in  our  own  country, 
made  by  microscopists  who  can  have  no  interest  in  shirking  their  work 
or  in  giving  false  or  sensational  results,  and  when  ham,  bacon,  and  jmrk 
sides  arc  i)ut  up  for  exjiort,  they  sliould,  for  a  tinu'  at  least,  be  so  marked 
by  the  inspector  who  makes  the  examination  that  they  may  be  easily 
recognized  by  hira  as  having  passed  through  his  hands,  and  authority 
shoidd  be  given  if  any  shall  be  found  unsound  in  foreign  ports  to  have 
them  returned  immediately. 

It  is  possible  that  something  more  may  bo  learned  from  the  artificial  in- 
fection of  animals,  but  Pagensteeher,  Leuekarf,  Vireliow,  nnd  others  have 
uppaiently  exhausted  this  subject,  and  have  arrived  at  nearly  uniform 


REPORT    ON    TRICHINA    AND    TRICHINOSIS.  147 

conclusions.  Our  first  object  should  be  to  find  out  where  they  already 
exist.  The  able  discussion  by  Leuckart  (IJntersuchungen,  etc.,  p.  00)  of 
the  origin  of  trichinous  infection  gives  a  key  to  the  direction  the  inves- 
tigations ought  to  take  in  this  country.  The  question  is  not  now  in  what 
animals  can  trichinje  be  propagated,  but  where  do  tliey  occur  naturally. 
To  this  end  extensive  investigations  shoukl  be  made,  particularly  as  to 
the  surroundings  and  habits  of  hogs  kept  together  in  large  numbers,  as 
in  the  West.  What  we  wish  to  know,  after  it  has  been  determined  where 
trichina?  are  oftenest  found  in  the  United  States,  is  what  can  be  done  to 
prevent  their  propagation  and  extension,  the  procedure  which  will  in 
time  exterminate  or  at  least  lessen  their  areas  of  infection.  Where  they 
originally  came  from  is  of  remoter  interest.  We  should  learn  first  if  they 
occur  in  any  wild  animals.  Do  they  exist  in  the  rat  here  in  as  large 
numbers  as  in  Germany  '?  Do  they  extend  along  our  water  courses,  or 
only  over  land,  and  what  influences  their  extension  ?  Have  we  trichinae 
centers  ? 

Then  let  all  pork  be  carefully  examined,  and  by  this  means  trace  the 
parasite  to  its  original  infection  center,  if  such  exist ;  determine  the 
average  of  trichinosed  animals  among  large  numbers  of  hogs,  and  if 
possible  find  out  where  the  infected  animal  was  born  and  raised,  and 
the  various  conditions  under  which  he  was  kept  and  fed,  the  kind  of 
food  used,  and  especially  trace  the  formation  of  droves  which  are  made 
up  in  remote  places.  Also  it  should  be  ascertained  if  the  hogs  have 
been  allowed  to  run  loose  or  were  kept  in  iiens,  and  in  all  cases  to  learn 
if  there  has  been  any  possible  access  to  carcasses  of  any  kind.  Si)ecial 
attention  should  also  be  directed  to  animals  raised  in  villages,  particu- 
larly when  they  are  allowed  to  roam  at  will  and  become  public  scaven- 
gers— and  often  the  only  ones  for  large  areas. 

The  known  habit  of  hogs  to  root  in  their  own  excrement  makes  it 
extremely  likely  that  if  one  hog  in  a  drove  becomes  infected  the  rest 
will  (at  least  in  part)  become  so  sooner  or  later,  and  any  small  drove 
might  thus  be  thoroughly  trichinosed  in  the  course  of  a  year  or  two, 
and  when  added  to  a  large  one  in  i)icking  uj)  a  drove  in  different  ])laces 
by  collectors  or  buyers,  might  constitute  all  the  diseased  animals  in  that 
drove.  Animals  may  be  sick  in  a  drove  without  being  noticed  by  an 
ordinary  observer.  The  droves  should  thus  be  carefully  and  regularly 
inspected  by  persons  competent  to  judge  of  any  change  from  the  normal. 
That  trichina'  may  pass  with  the  excreta  of  hogs  there  can  be  no  doubt, 
as  it  has  been  observed  by  Pagenstecher  {\).  -41,  2  op.  cit.),  Ilupprecht 
(Trichinenkrankheit,  etc.,  llundblick,  30),  Cohnheim  (Pagenstecher,  p. 
30),  Gerlaeh  (Die  Tr.,  j).  10),  Vireh.  {op.  cit,  ]).  ">!)),  Leuckart  (Note,  p. 
90,  Untersuch.,  etc.).  That  tri(!hiii;e  may  si)read  fnHu  hog  to  hog,  and 
that  their  pens  may  become  infested  sutticiently  to  i)ropagate  trichinosed 
hogs,  is  shown  by  Warfwiiige,  quoted  by  IJieiiier  (Schmidt's  Jahrbiicher, 
178,  1878,  p.  205),  who  found  two  infected  hogs  in  the  same  ju'u  twice, 
and  in  one  case  he  found  3;  in  another,  4  trichinosed  hogs  in  the  same 
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pen,  and  one  man  brought  tricliinosed  hogs  in  a  drove  who,  the  previous 
year,  had  sold  a  drove  in  which  many  infected  animals  were  fouud ;  the 
infection  of  the  first  mentioned  dating  from  the  killing  of  the  latter,  and 
probably  caused  by  the  excreta  from  the  first.  (This  author  does  not 
think  it  probable  that  hogs  are  infected  by  rats ;  1st,  because  they  are 
not  quick  enough  to  catch  them ;  2d,  hogs  do  not  often  have  access  to 
dead  rats.     See  also  Heller  in  Ziemssen,  iii,  p.  653.) 

Schuchardt  (Thuring.  Corresp.  Bl.  Par.  vi,  9, 1877,  p.  232)  remarks  that 
there  is  more  trichinous  meat  found  in  the  cities  than  in  the  country. 
Levy  (Ann.  d'hygi6ne,  December,  1879,  p.  50G)  thinks  that  this  is  due  to 
less  care  in  the  examinations  in  the  country. 

Eulenberg  (Vrtljrscht.  f.  ger.  Med.,  etc.,  Bd.  28,  1878,  p.  149)  thinks 
that  the  occurrence  of  relatively  large  numbers  of  trichinosed  hogs  in 
Bromberg  is  because  they  are  allowed  to  roam  over  the  wild  lauds,  and 
thus  have  an  opportunity  to  get  the  bodies  of  dead  animals.  This, 
however,  is  contrary  to  the  statistics  given  in  section  0,  which  show 
that  hogs  raised  in  cities  give  the  largest  per  cent,  of  infection ;  but  for 
all  this  the  original  infection  may  have  come  from  the  wildest  possible 
places,  and  the  more  rapid  spread  of  the  parasites  in  the  city  be  due  to 
the  special  surroundings. 

That  legislation  with  appropriations  will  be  necessary  to  determine 
these  points  must  be  apparent,  because  the  disease  if  it  does  exist  iu  this 
country  to  such  an  extent  as  would  seem  possible  after  a  careful  exami- 
nation of  the  facts  presented  in  sections  C  and  D,  is  not  sufficiently  rec- 
ognized to  arouse  the  fears  of  the  people,  and  as  the  expense  is  consid- 
erable, and  the  subject  one  that  interests  commerce,  it  should  be  com- 
menced by  the  government,  under  direction  of  the  Commissioner  of 
Agriculture. 

The  question  may  arise,  can  a  law  be  made  to  govern  the  examination 
and  sale  of  meats  which  will  be  beneficial  iu  proportion  to  the  inconven- 
ience it  entails  ? 

Even  if  the  action  of  such  a  law  must  of  necessity  be  continuous,  the 
jirotection  to  life  and  liealtli  would  more  than  ('oin|)eusate  for  tlie  ex- 
l)ense  and  trouble,  which  latter  at  first  no  doubt  would  be  considenibk', 
and  perhaps  cause  some  .annoyance,  but  if  there  is  a  possibility  of  erad- 
icating, in  a  few  years,  the  disease  from  our  midst  it  should  bo  atteini)ted 
at  any  price.  At  first  this  examinatiou  sliould  be  made  a  geiu'val  one, 
and  the  fact  concerning  the  existence  of  trichinte  be  fully  settled  for  the 
whole  country,  while  the  systematic  examination  of  all  ])ork  should  bo 
comiueuced  as  early  as  ])ossible.  Heller  s;i.vs  (Ziemssen,  iii,  ]).  (554): 
"  The  ex])erience  of  several  cities  shows  that  tlu'  dillicullii's  of  a  thorough 
microscopic  inspection  are  by  no  nutans  iusurmouutabU'.'"  "  The  micro- 
scopic examination  of  hogs  has  bc<'U  ])ra<'ticed  in  thi^  Duchy  of  liruns- 
wick  since  1s(;;{  with  excellent  results,  and  it  l»ns  rcsnlted  similarly  in 
other  localities"  {op.  cj7.,  ]>.  (ifju).  ]\Inller  (Jahresbcricht,  etc.,  i,  1870) 
says :  "As  a  result  of  microscopic  examinations  of  i)ork,  trichinai  are  not 
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SO  ofteu  found,  aud  consequently  trichinosis  does  not  so  often  occur  in 
Prussia."  The  statistics  of  other  pUices  show  that  there  are  fewer  tri- 
china* found  than  formerly,  perhaps  on  account  of  the  removal  by  de- 
struction of  all  trichina?  in  slaughtered  hogs  of  one  of  the  sources  of 
infection.  Zenker  in  Dresden,  Wagner,  Fiedler,  and  others  (see  section 
C)  found  over  three  per  cent,  of  cadavers  to  contain  trichinie  in  the  early 
part  of  the  seventh  decade  of  this  century.  In  examinations  of  over 
4,000  cadavers  in  Dresden  and  Erlangen  by  Zenker  for  the  ten  years 
ending  in  1872  there  was  only  0.95  per  cent,  found  in  Dresden  and  0.11 
per  cent,  in  Erlangen.  Whether  this  is  also  due  to  prevention  by  the 
oflicial  examinations  is  a  question  which  although  possible  seems  less 
likely  when  we  consider  the  probability,  as  before  mentioned,  of  human 
infection  lasting  through  a  period  of  years  by  small  accretions. 

There  are  those,  however,  who  seem  to  be  opposed  to  the  general 
microscopic  examination  of  pork,  or  do  not  believe  in  its  efficiency.  Dr. 
Liman  (Vierteljahrsschrift  f.  gericht  Med.  X.  S.  Bd.  xvii,  p.  281)  says: 
"  The  use  of  the  microscope  in  the  examination  of  pork  does  not  estab- 
lish a  certainty  against,  but  lessens  the  danger  of,  infection."  Meissner 
[oj).  eit,  138,  p.  101)  says :  "In  spite  of  the  optional  examination  of  pork 
since  18G2,  Simon  reports  three  home  epidemics  in  Calbe."  Berkan 
(Virch.  Arch.,  No.  42,  p.  354, 355)  says :  "  Trichinosed  hogs  have  infected 
persons,  yet  only  after  the  most  careful  examinations  could  a  single  tri- 
china be  found.  There  may,  therefore,  be  light  cases  of  trichinosis  with- 
out trichinae  being  found  in  the  hog  of  which  the  patient  partook,"  and 
"  it  is  not  safe  to  say  after  an  examination  that  there  are  no  trichin;^, 
but  that  none  were  found  in  the  specimens  examined,  as  they  may  occur 
in  other  parts  of  the  body"  (P.  ^Sl^iemeyer,  op.  cit.,  p.  12). 

Such  experience  should  not  be  brought  forward  to  discourage  the  ex- 
amination of  pork,  but  should  rather  lead  to  a  more  thorough  search. 
Dr.  Eulenberg  (Vierteljahrsschrift  fiir  ger.  Med.,  etc.,  1878,  p*.  140),  to 
show  the  necessity  of  great  tlioroughness  in  examinations,  mentions  that 
in  three  of  the  trichinosed  hogs  found  in  Prussia  in  1876  one  showed 
only  40  trichina?  in  30  preparations,  another  showed  40  in  35,  and  a  third 
only  one  trichina  in  40  preparations. 

The  editor  of  the  journal  last  mentioned,  in  commenting  on  cases  of 
trichinosis  in  Magdeburg,  says  "by  the  eating  of  raw  pork  there  will 
always  be  cases  of  trichinosis  in  spite  of  microscopic  examinatit)ns." 

Wasserfuhr  (Deutsche  Vtljr.  f.  off.  Gesndhtsptlg  ix,  4, 1877,  p.  825)  does 
not  believe  in  the  microscopic  examination  of  pork  as  a  general  meas- 
ure, as  the  largest  proportion  of  trichinosed  hogs  are  raised  and  ct)n- 
sumed  by  their  proprietors.  Ue  thinks  it  sulhcient  to  give  a  careful 
examination  with  the  naked  eye,  by  which  means  not  only  trichinosis 
but  other  diseases  may  bo  discovered,  and  thinks  it  better  to  get  the 
people  to  understand  the  danger  of  eating  jiork  not  thorouglil\'  cooked. 
P.  ^'uiineyar  {op.  cit.,  p.  5)  says  that  "raw  meat  should  not  be  eaten 
even  if  fiee  from  trichina?,  as  there  will  be  danger  from  cysticercus." 
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The  opinion  of  Wasserfulir  is  not  sustained  by  the  evidence  given  by  all 
observers,  viz,  that  trichiufe  if  present  would  be  visible  to  the  naked 
eye.  If  pork  has  been  found  free  from  trichinae  after  microscopic  exam- 
ination, any  cysticerci  present  will  have  been  seen,  and  on  that  account 
the  meat  declared  unfit  for  food  (see  Gerlach  quoted  later  on  this  sub- 
ject). 

Even  admitting  that  the  microscopic  examination  of  hogs  or  jiork  will 
not  be  a  perfect  protection  against  trichinous  infection,  as  asserted 
above,  it  will  be  apparent  that  the  intelligent  use  of  the  results  of  such 
examinations,  if  carefully  followed  to  the  source  of  the  trichinae  when- 
ever possible,  will  have  a  tendency  to  prevent  the  spread  of  infection  to 
other  swine,  and  thus  lessen  the  number  of  infected  hogs  and  assist  in 
the  more  general  work  which  should  be  instituted  immediately  by  the 
national  government. 

The  necessity  of  early  action  in  this  direction  will  be  apparent  if  we 
accept  the  opinion  of  Dr.  Eoper  (Deutsche  Yrtljlrschr.,  etc.,  f.  off.  Ges. 
vi  2,  1874,  p.  280),  who  estimates  that  a  drove  of  10,000  hogs  may  be- 
come trichinosed  through  the  addition  of  one  trichinosed  hog.     He  says : 

"  When  it  is  considered  that  one  trichinosed  hog  may  iufect  two  oth- 
ers— even  if  only  one  occurs  in  every  10,000 — through  his  dejections,  we 
have  as  a  result  of  geometrical  progression  2  in  the  second  year,  4 
in  the  third,  8  in  the  fourth,  etc. ;  so  that  after  fifteen  years  10,384 
trichinosed  hogs  will  result,  and  in  this  manner,  by  a  continuation  of 
the  feeding  with  offal  from  trichinosed  hogs  there  is  a  certainty  that  in 
a  few^  years  all  the  hogs  in  America  will  become  infected.  The  neces- 
sity for  microscopic  inspection  of  American  i)ork  increases  every  jear, 
for  in  the  American  slaughter-houses  there  is  apparently  a  system  for 
propagation  of  trichiuiie  scarcely  less  effective  in  its  consequences  than 
if  it  had  been  instituted  by  design." 

This  extreme  view  would  seem  to  be  corroborated  by  a  comparison  of 
the  results  of  examinations  in  Chicago  in  18GG  and  those  of  1878.  In 
the  former  series  only  2  per  cent,  were  found  trichinosed,  in  the  latter 
8  per  cent,  of  trichinosed  hogs  were  found.  (See  Chicago  Med.  Ex- 
aminer, April,  18G0,  and  Ileport  Health  Dept.  Chicago,  1878.) 

Kraemer  and  Fuge  (quoted  by  Riiper,  /.  c.)  found  3  per  cent,  of  Amer- 
ican jtork  trichinosed.  l^'nge  claims  to  have  found  sugar-cured  lianis 
(ItoberzuckerschiuUen)  infected  oltener  than  others — .3  per  cent,  of  the 
former  and  only  tih  per  cent,  of  the  latter.  This  could  be  true  only  (1) 
on  the  assumption  tliat  the  nictliod  of  curing  increases  the  number  of 
trichina',  the  absurdity  of  wliicli  must  l)c.  appaient  to  the  most  super- 
ficial observer,  or  (2)  that  in  places  where  trichinae  are  nu)st  abundant 
in  hogs  that  method  of  i)rcservation  is  practiced. 

This  ]>ai»cr  is  (|U()tcd  in  the  Medical  Times  and  Gazette  (Lond.,  Dec. 
12,  1874,  p.  G(J7),  with  a  warning  against  American  jxtik.  IVtri  (Virch. 
Arch.,  15.  57,  p.  20G)  in  Uostock  found  12  out  of  (i22  (2  i)er  cent.)  Amer- 
ican hams  infected.    Jacobi  (Vierteljhrsch  f.  ger.  Med.,  etc.)  found  5  per 
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cent,  ill  Ebling  (21  in  415  pieces).  A.  Key  (Jahresbericbt,  etc.,  I,  1875, 
p.  650)  found  18  out  of  800  pork  sides  (balf  bojjs),  or  2.1*5  per  cent.,  in- 
fected ;  also  9  samples  in  Cassel  ^vere  found  infected ;  no  statement 
given  as  to  tbe  number  examined.  Cbristiania,  Sweden,  24  out  of  1,000 
pork  sides  ^yere  found  tricbinosed  (consular  letter,  June  C,  1870). 

Gerlacb  (Die  Fleiscbkost,  p.  70)  gives  tbe  following  results  of  exam- 
inations of  "American"  pork,  etc.: 

"In  tbe  municipality  of  Cassel,  Ilafgeismar,  Marburg,  Escbwege,  and 
otber  places  in  tbree  years  140  pork  sides  were  found  tricbinosed. 

"  In  Hildesbeim  in  1872,  '73,  '74,  many  tricbinosed  bams  were  found ; 
tbree  tricbinosed  bams  were  found  in  Gottingen. 

"  In  Hanover  in  1872  tricbime  were  found  many  times  in  American 
pork ;  in  1873-'74  tbey  were  found  in  54  sides  and  bams. 

"  In  Erfurt,  1873,  tricbinre  loiind  in  American  pork. 

"  In  ]\Iagdeburg  and  Ascbersleben  in  American  bams,  1874 

"  In  Stettin,  1874,  tricbinic  found  in  American  pork. 

"  In  Danzig,  1872,  tricbinte  found  in  Ameriean  pork. 

"  In  Solden,  in  Brandenburg,  1872,  tricbime  found  in  American  pork. 

"  In  Leignitz,  in  Silesia,  1872,  tricbinai  found  in  American  pork. 

"Tricbini^  were  also  found  in  American  pork  in  AVestpbalia. 

"  Also  in  Hamburg,  according  to  a  verbal  report  by  Professor  Kobne, 
tricbiuic  bave  been  found  several  times  in  American  pork." 

Warfwinge  (Nord.  Med.  Ark.,  vii,  3,  Nov.  18,  1875)  reports:  "Of  1|.2 
Bavarian  bams  3  were  tricbmosed ;  of  800  American  pork  sides  (see  A. 
Key,  above)  18  were  infected,  and  in  Galeburg  8  in  210  {3.S  per  cent.) 
were  tricbinosed."  Ileimer,  quoting  tbis  article  in  Scbmidt's  Jabrbucber, 
Ko.  178,  1878,  p.  204-5,  notices  tbe  remarkable  number  of  American 
bams  found  infested,  but  says  notbiug  of  tbe  3  per  cent,  in  Bavarian 
bams;  and  Levy  (anualis  d'bygiene  jjublic,  Dec,  1870)  fails  to  say  aiiy- 
tbiug  about  tbe  large  per  cent,  found  among  tbe  European  samples, 
wbile  be  remarks  particularly  in  regard  to  tbe  infected  samples  from 
the  United  States. 

Dr.  Wallpert,  V.  S.,  ]\Iayence,  examined  80  s])eeimens  of  American 
pork  and  found  no  tricbiu;e,  and  tbe  American  consul-general  at  Frank- 
fort (see  consular  letter,  March  15,  1879)  says: 

"  Well-autbenticated  cases  bave  come  to  my  knowledge  of  rumors 
of  tbe  tinding  of  tricliinic  in  American  pork,  resulting  on  examination 
in  proving  that  the  infected  meat  was  not  American  but  German." 
♦  •  *  Furtber,  "I  made  inquiries  of  experts  and  veterinarians  it 
tricbimc  bad  been  discovered  in  American  pork  imported  into  Frank- 
fort. Tbe  responses  were  unanimous  and  empbatic  in  tbe  negative. 
One  of  tbem,  a  well-known  veterinarian,  who  is  commissioned  by  tbe 
army  ctmtractor  to  examine  American  bam  and  bacon,  declared  tbat  be 
had  never  in  tbe  course  of  a  long  ex])eri(MU'e  of  this  kind  found  trichina? 
in  American  i)ork,  and  tbat  be  bad  not  beard  of  such  discovery." 
It  has  been  thought  by  several  of  the  American  consular  ollicers  that 
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the  laws  which  had  been  made  concerning  the  examination  of  meats  in 
various  phices,  viz,  Eome,  Mauheim,  Vienna,  Berlin,  Frankfort,  Chris- 
tiauia,  Hanover,  Lisbon,  Barmen,  discriminated  unjustly  against  Ameri- 
can swine  products,  and  examples  are  cited  wliich  give  color  to  such  an 
opinion;  e.  g.,  "in  Mayence  the  butchers  requested  the  burgomaster  to 
caution  the  people  against  the  use  of  American  refined  lard,  and  asked 
that  active  duty  be  levied  on  the  same.  In  Manheim  the  law  in  regard 
to  examinations  refers  only  to  American  hams,  &g.  ;  other  meats  are  sold 

without  examination."    In  Freiburg  (consular  letter )   the  city 

papers  reported  cases  of  trichinosis  occurring  from  the  use  of  American 
ham.  Several  children  were  taken  ill,  but  it  could  not  be  ascertained 
what  was  the  cause  of  the  disease.  Forty  soldiers  were  taken  sick  in 
Mayence  with  what  was  reported  as  trichinosis,  and  although  some  of 
them  died,  there  was  no  positive  evidence  of  trichinosis,  as  no  trichinae 
could  be  found.  The  consul  at  Freiburg  further  states:  "In  this  dis- 
trict cases  of  trichinosis  occur,  sometimes  resulting  in  death,  yet  after 
close  inquiry  and  investigation  in  no  case  can  I  find  that  death  or  even 
sickness  could  be  traced  to  American  meat.  *  *  *  Great  exaggera- 
tions have  been  accepted  as  authorized  statements."  liumors  of  the 
prevalence  of  trichinosis  in  American  hogs  having  reached  Portugal, 
were  rife  in  Lisbon,  and  the  introduction,  storage,  and  sale  of  American 
pork  products  were  forbidden  "so  long  as  said  disease  continued." 
(Consular  letter,  April  21,  1879.)  This  order  was  afterwards  so  modi- 
lied  as  to  allow  the  sale  of  such  pork,  after  due  inspection,  as  was  in 
stock.  l!^ot  only  the  authorities  and  dealers,  but  the  press  has  been  ac- 
cused of  unjust  assaults  on  the  American  pork  interest.  Of  course  the 
press  of  any  country  would  neglect  its  duty  if  it  did  not  warn  the  peo- 
ple of  what  might  be  considered  a  great  public  danger;  but  the  question 
arises,  How  much  of  private  interest  exists  as  the  cause  of  these  r;  ports? 
Even  scientific  men  have  been  led  carelessly  to  make  statements  which 
arc  not  founded  on  observation,  and  are  not  corroboratedby  fiicts.  For 
example : 

"I'rofessor  Ileschl,  of  Vienna,  wrote  a  very  authoritative  statement 
to  the  Wiener  Med.  Wochenscluift,  June  8,  1878,  to  the  etlect  that  there 
was  great  danger  from  the  use  of  American  hams,  etc.;  that  one  hog  in 
every  5  or  10  in  America  was  inCected;  that  several  epidemics  of 
trichinosis  had  occurred,  i)robably  from  the  use  of  American  hams,  and 
warning  t^e  people  against  the  further  use  of  the  same.  [This  was 
telegniplied  to  the  London  Times,  and  lias  been  <(uoted  by  the  l^nropean 
press  g<'nera11y,  and  lias  been  aeiu'pted  by  (he  American  medical  press 
as  a  matter  of  fact.]  Tlie  city  council  of  Vienna  request<?d  the  govern- 
ment to  prohibit  tlie  sale  of  American  i)ork  in  Austria.  *  ♦  •  The 
l>rofessor  was  re(piested  to  stat<^  the  rei>orts  on  wliich  his  statement  was 
based.  lie  referred  to  the  article  by  J)r.  U<)ei>eraiul  that  by  Dr.  Jiicobi 
[already  mentioned  in  this  report],  and  d<M'liMed  that  he  had  no  i)ersonal 
knowledge  of  the  subject,    ♦     •     »     and  had  never  seen  au  American 
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ham.  After  the  examination  of  some  American  hams  he  said  there 
were  certainly  no  trichina'  in  them,  and  that  they  were  sound  and  "iood." 

The  consul,  Mr.  Post,  blames  the  i)rofessor  for  giving  the  weight  of 
his  name  to  a  statement  not  founded  on  personal  observation.  The 
article  appeared  in  the  London  Lancet  (vol.  i,  l^7.S).  The  inii)ressiou 
made  by  it  is  probably  stronger  and  more  lasting  than  any  retraction 
or  denial  could  possibly  be,  and  will  be  noticed  quicker,  and  still  the 
American  pork  interet^c  has  no  way  of  denying  such  statements,  however 
exaggerated  they  may  be. 

The  government  correspondents  have  been  strongly  impressed  with 
the  idea  that  facts  have  been  greatly  exaggerated  and  used  against  the 
sale  of  American  swine  products,  and  it  may,  perhaps,  be  considered 
somewhat  significant  that  the  reports  concerning  the  occurrence  of 
ti'ichinie  in  American  products  have  been  mostly  made  by  men  who 
seem  to  have  been  very  thorough  in  their  work,  while  the  ollicial  ex- 
aminations in  Germany  are  often  made  by  persons  who  are  careless  or 
incompetent.  Even  under  ordinary  circumstances  mistakes  may  be 
made,  as  competent  authorities  assert.  tScoutetteu  {op.  cif.,  \>.  85)  says, 
"ISome  discover  trichinie  where  they  do  not  exist,  and  others  fail  to  tind 
them  where  they  do  exist."  Dr.  Thorn,  of  Konigsberg  (Virch.  Arch., 
No.  50,  p.  4(31),  sent  what  he  asserted  were  the  charred  remains  of  calci- 
fied trichime — over  which  there  had  been  some  discussion — to  I'rofessor 
Yirchow,  who  pronounced  them  accidental  foreign  bodies.  In  two 
cases  the  anguillula  aceti  (vinegar  eels)  (Jahresbericht,  etc.,  i,  1878,  p. 
514)  from  the  acetic  acid  used  in  making  the  preparations  was  mistaken 
for  trichuue  (Fig. — ).  Delpech  {oj).  cit,  p.  53)  says,  ''Many  mistakes 
are  made  in  regard  to  trichina?;  other  nematodes  or  their  larMc  being 
mistaken  for  them."     (See  section  C.) 

The  comparative  statements  in  regard  to  trichinous  hogs  in  America 
and  Germany  have  always  favored  the  latter  country,  partly  because  all 
the  examinations  on  which  they  were  based  were  made  there.  The 
uiuubers  given  for  American  pork  are  the  more  readily  accepted,  be- 
cause the  isolated  examinations  in  this  country  having  been  made 
in  places  where  a  higher  degree  of  infection  might  be  expected,  large 
numbers  of  trichinosed  hogs  have  been  found.  On  the  other  hand  it  is 
more  than  probable  that  many  cases  in  German  hogs  have  been  over- 
looked through  lack  of  thoroughness,  or  from  pure  carelessness.  For 
example,  in  the  municipality  of  Erfurt  (Riemer  Sch.  Jrbr.  178,  1878,  p. 
11)5)  Dr.  Krahmer,  the  physician  having  charge  of  the  examination  of 
hogs,  was  in  the  habit  of  marking  '•  sound"'  on  each  line  of  a  wliole  ])age 
in  the  book  kept  for  records,  before  the  examinations  icerc  made.  Cases 
of  trichinosis  having  occurred  from  eating  jjork  that  had  i)assed  through 
his  hands,  he  was  prosecuted  and  condemned  to  G  months'  conlinenient. 
Other  cases  are  on  record  wliere  tricliinosis  has  occurred  when  it  was 
discovered  that  the  butcher  did  not  submit  all  his  pork  to  inspection. 
Meissner  says  (q/>.  cit.  152,  p.  24),  "  although  the  examination  of  hogs  is 
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obligatory  in  Saxony,  not  over  one-half  of  the  hogs  are  examined."  He 
also  refers  {op.  cit.j  138,  p.  101)  to  the  occurrence  of  cases  in  Calbe  show- 
ing that  the  optional  examination  as  practiced  there  is  not  thorough 
enough.  Also  an  instance  near  Hanover  where  400  cases  occurred,  50 
of  wbich  were  fatal.  (Brit.  Med.  Journal,  ii,  1875,  p.  75) ;  and  at  Died- 
enhofen  where  121  soldiers  were  attacked  (B.  M.  J.,  i,  1877,  p.  820) ; 
in  Neugersdorf  45  cases;  butcher  was  imprisoned  one  month  (Loud. 
Lancet,  ii,  1877) ;  and  Magdeburg  there  were  100  cases  where  the  vic- 
tims had  all  imtronized  the  same  butcher  (B.  M.  Journal,  i,  1873,  p.  31C); 
9  cases  in  Hanelbach ;  several  chiklren  in  Eiipendorf ;  5  cases  in  Lissa 
(B.  M.  Jour.,  i,  1874,  p.  494.)  Berlin  several  cases,  one  fatal,  in  Chem- 
nitz Hospital ;  cases  at  Gratzungen,  Bleidengen,  Trebra,  Etzalsroda, 
Pulzliingen,  Grors-Xechsungen,  Forstham,  Konigsthal,  and  45  cases  in 
Nordhausen  (Brit.  Med.  Journ.,  ii,  1874,  p.  182).  The  trichinosed  hogs 
causing  these  epidemics  were  not  included  in  the  statistics,  and  they 
would  increase  the  percentages  considerably  if  added  to  the  number  al- 
ready reported. 

Numerous  laws  have  been  framed  and  put  in  force  to  protect  the 
people  against  the  sale  of  bad  or  diseased  meats.  Such  laws  stipulate 
that  the  butcher  shall  use  due  diligence,  but  can  hardly  be  effective 
against  the  sale  of  trichinous  meat,  as  there  is  no  way  known  at  present 
by  which  trichinte  in  meat  can  be  recognized  except  by  the  use  of  the 
microscojie.  Prosecutions  are  not  rarely  commenced  against  butchers 
on  account  of  the  sale  of  meat  which  has  proven  to  be  infected.  Cases 
of  this  kind  have  occurred  within  the  past  year,  one  in  Brooklyn,  I^". 
Y.,  and  one  in  Newark,  N.  J.  .  In  Germany  there  have  been  three  in- 
stances of  such  prosecutions.  In  one  case  Professor  Kiiehenmeister 
was  called  to  testify  as  an  expert,  and  gave  as  his  opiinou  (Certel, 
Zeitschr.  f.  prakt.  Heilk,  xix,  48,  49,  Nov.  and  Dec,  1873)  that  the 
butcher  could  not  be  in  a  position  to  know  whether  the  meat  in  ques- 
tion contained  trichinie,  as  he  was  unliimiliar  with  the  microscope  and 
the  appearance  of  trichinie ;  and,  fuither,  as  long  as  there  was  not  a 
cheap  and  general  obligatory  inspection  of  meats,  any  laws,  such  as  the 
one  under  which  this  butcher  was  prosecuted,  would  be  an  illusion. 
(Also  see  Dr.  Maeder  in  Tliur.  Corr.  Bd.,  iii,  9,  15,  September,  1874, 
and  Berlin  Klin.  Wochensclirift,  xi,  22, 1874.) 

The  necessity  of  microscopic  inspection  of  meats,  is  recognized  by  all 
prominent  investigators.  Meissner — often  quoted  in  this  reports — who 
has  given  a  great  deal  of  attention  to  the  subject  of  trichinosis,  etc.,  lor 
many  years  (see  Zeitschr.  tlir  rationelle  Med.,  1855,  and  Schmidt's  Jahr- 
biicher,  1808  to  1875),  si)eaking  of  the  epidemics  reported  by  Schaueu- 
berg  in  the  Ilaiz,  (rrasenii'k  in  Grat/iingcn,  and  Kiacnier  in  Bovenden, 
says  [op.  cit.,  105,  1875,  p.  285) :  "•  These  e[»ideiMi('s  show  again  the  neces- 
sity for  a  thorough  meat  inspection.  In  Gottingen,  where  there  has  been 
an  obligatory  examination  of  meat  for  the  last  (»A  years,  seven  trichinosed 
hogs  have  been  found.     No  cases  have  occurred  in  man." 
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Professor  Gerlach,  of  Berlin,  wlioso  authority  on  this  subject  canuot 
be  doubted,  says  (Die  Fleisclikost,  pp.  60,  70) : 

"  The  microscopic  examination  of  hogs  after  killinp:  in  connection  with 
other  means  of  protection  is  always  a  necessity,  especially  in  all  places 
where  trichinae  have  been  previously  fonnd.  The  experience  of  ten  years 
proves  its  usefulness,  its  security,  and  the  possibility  of  its  execution. 
All  the  earlier  objections  have  been  refuted  by  the  success  of  the  prac- 
tice. Yet  the  objection  that  it  is  very  ditlicult  to  find  trichime  when  they 
exist  in  small  numbers  still  retains  its  force.  But  the  usefulness  of  such 
investigations  loses  nothing  on  this  account,  because  when  the  examina- 
tion is  skdlfully  performed  no  fears  of  trichinous  infection  need  be  enter- 
tained after  a  negative  result.  Isolated  trichiniii  do  not  produce  disease, 
and  when  the  meat  is  sufllciently  infected  to  produce  even  light  cases  of 
trichinosis  tbe  trichinie  will  be  readily  discovered  in  the  regular  exami- 
nations. Thus  far  only  one  instance  has  come  to  my  knowledge  in  which 
trichinosis  occurred  after  microscopic  examination  had  been  instituted. 
In  this  instance  (in  Hanover)  it  was  ascertained  that  the  butcher  had 
not  submitted  all  his  hogs  to  the  inspectdrj"  and  further  (p.  Tit),  '•  diu'- 
ing  eleven  years  744  hogs  were  found  infected,  and  of  this  number  there 
was  only  a  small  number  determined  after  the  development  of  trichinosis 
among  the  people,  and  we  can  assume  that  more  than  COO  trichinosed 
swine  have  been  withdrawn  from  consumption  by  microscopic  examina- 
tion, and  when  we  consider  that  one  hog  may  be  the  cause  of  hundreds 
of  cases  of  disease,  especially  in  the  cities,  it  must  be  plain  that  many 
thousands  of  cases  of  trichinosis  have  been  averted  by  such  examina- 
tions. ]Sro  measure  for  the  protection  of  the  public  health  can  show  a 
more  brilliant  success.    Let  us  take,  for  instance,  the  citj"  of  Hanover. 

"Previous  to  the  microscopic  inspection  of  hogs  in  this  city  there  oc- 
curred (in  18G4-'G5)  three  epidemics,  in  which  over  300  persons  were  in- 
fected. Since  its  introduction  in  1866  until  now  (1875)  only  one  epi- 
demic, with  54  cases,  has  occurred,  and  these  cases  were  all  traced  to 
the  meat  of  one  butcher,  who,  according  to  his  own  confession,  had  killed 
a  hog  in  the  beginning  of  the  year  1870 — at  which  time  the  epidemic  oc- 
curred— and  sold  the  meat  without  its  having  been  subjected  to  micro- 
scopic examination.  How  often  the  city  of  Hanover  nnght  have  been 
visited  by  epidemics  of  trichinosis  is  shown  by  the  fact  that  in  the  in- 
tervening 0  years  trichinie  have  been  found  in  0  hogs.  In  Linden 
(a  suburb  of  Hanover,  ^vith  fin  independent  city  government),  wliere  the 
inspection  was  introduced  at  the  same  time  that  it  was  ordainoil  in  Han- 
over and  shortly  afterwards  given  up,  an  epidemic  occurred  in  1874,  in 
which  400  persons  were  infected  and  40  died  of  trichinosis. 

"The  ai>i)lication  of  the  microscope  is  not  at  all  dillicult,  and  only  in 
large  cities  where  large  numbers  of  hogs  are  slaughtered  is  there  any 
inconvenience  encountered,  and  this  can  bo  readilj'  overcome  by  the  em- 
l>loyment  of  men  and  women  without  any  si)ecial  knowledge  of  the  med- 
ical sciences.    The  greatest  dilliculty  is  to  bring  all  hogs  under  control^ 
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and  to  this  end  it  will  be  necessary  in  large  cities  that  all  hogs  be  killed 
in  public  abattoirs,  and  of  those  found  infected  nothing  but  the  lard 
should  be  used,  and  that  only  after  sufficient  boiling.  The  meat  should 
be  burned  or  otherwise  destroyed,  or  deeply  buried.  [As  trichinae  will 
withstand  so  many  changes  and  even  putrefaction  of  the  meat  (see  sec- 
tion B)  burying  should  not  be  thought  of  until  after  boiling  at  a  higli 
temperature.  This  will  secure  the  destruction  of  the  trichiuai.]  Eejec- 
tion  should  not  depend  on  the  number  of  trichiucB  found  to  be  present, 
but  the  discovery  of  a  single  worm  should  be  sufficient  ground  for  de- 
claring the  whole  hog  unlit  for  food,  because  if  one  muscle  trichina  is 
present,  one  female  trichina — capable  of  giving  birth  to  1  to  2,000  em- 
bryos— may  be  set  free  in  the  intestine,  although  from  a  sanitary  point 
of  view  it  cannot  be  said  that  trichinosis  will  occur  from  the  presence  of 
a  solitary  intestinal  trichina. 

'^  Trichina?  belong  to  that  dangerous  class  of  parasites  which  always 
increase  in  numbers,  and  thus  afford  increasing  danger,  unless  all  pos- 
sible measures  are  used  against  them.  While  measures  are  taken,  at 
great  expense,  against  the  parasites  which  destroy  our  forests,  vine- 
yards, and  vegetables,  the  destruction  of  trichinte,  which  may  infect  our 
bodies  and  even  destroy  our  lives,  should  be  the  objects  of  particular  at- 
tention. Of  the  means  to  attain  this  end  the  microscopic  examination  of 
all  slaughtered  hogs  in  trichinns  districts,  and  in  places  where  e\'en  a 
trace  of  infection  is  suspected  is  the  groundwork.  When  all  hogs  are 
subjected  to  inspection,  when  rats  are  kept  from  places  where  trichinosis 
occurs  in  man  or  trichinjT3  are  found  in  hogs,  and  when  the  carcasses  of 
trichinosed  rats,  etc.,  are  rendered  harmless  to  pigs  by  burning,  then 
will  there  be  a  prospect  of  exterminating  trichiniie.  On  the  other  hand, 
if  measures  are  not  taken  against  them  the  danger  of  infection  from 
trichinae  will  increase  from  day  to  day." 

On  the  subject  of  sanitation  and  proi)hylaxis,  in  connection  with  irri- 
chinai,  etc.,  Professor  Virchow  says  (Lehre,  etc.,  p.  01,  et  scq.): 

"As  the  infection  of  hogs  comes  through  the  food,  especial  care  is 
necessary  to  i)revent  the  c()nsum])tion  of  susj)icious  animal  substances. 
Of  these  we  have  on  one  hand  trichinous  meat,  on  the  other  tlie  excreta 
of  trichinosed  animals,  and  especially  of  man.  Clean  food  and  clean 
stables  give  the  greatest  security.  Hats  and  mice  should  be  canght  and 
destroyed;  *  *  *  but  trichinosed  hogs  are  lound  where — asatSchiin- 
rade,  in  East  Prussia — no  trichinosed  rats  and  mice  are  found,  so  that 
the  hogs  should  be  kei)t  as  much  as  possible  from  the  excreta  of  men 
and  dogs.  *  *  #  Tlius  far  most  of  (he  ei)ideiuics  of  trichinosis  have 
occurred  in  the  Saxon  districts  where  stable-feeding  is  the  rule,  •  •  • 
where,  according  to  my  own  investigations,  the  poorer  classes  make  the 
pigs  eat  human  excreta. 

"  The  ciuloiiir  centers  must  he  cnnfttlli/  (Ictcnnineil  (nut  iratchcd.  J  have 
previously  explained  my  views  concerning  the  existence  of  such  centers, 
of  which  there  can  scarcely  bo  a  doubt  eutcrtaiued.    Private  individuals 
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cannot  control  the  sale  and  transfer  of  trichinosed  meat  and  animals. 
The  public  authorities  should  therefore,  first  of  all,  male  registers  of  all 
places  where  trichinw  occur  or  have  been  found,  ami  imblish  them  at  proper 
times.  Cy  this  means  special  care  could  be  given  to  animals  from  such 
places;  but  public  preservation  should  not  be  limited  to  this  alone.  In 
small  places  (and  this  should  be  especially  observed  in  breeders  and 
breeding:  places)  all  pigs  living  during  the  occurrence  of  an  epidemic 
among  the  jieople  should  be  marked,  and  should  not  be  allowed  to  be 
sold,  and  when  killed  should  be  thoroughly  inspected.  Finally,  asso- 
ciations should  be  formed  to  insure  against  individual  losses,  with  a  par- 
ticipation by  the  district  or  even  of  the  government — such  as  already 
exists  in  Brunswick.  [In  some  places,  iSTordhausen,  Miihlhausen,  etc., 
in  Prussia,  jiremiums  are  paid  for  the  discovery  of  trichinosed  hogs. 
Euleuberg,  Vierteljahreschrift  f.  geri^htt  Med.,  etc.,  1878,  i).  1 41).]  This  is 
more  especially  necessary  in  the  interest  of  many  poor  people  who  raise 
hogs.  *  *  *  The  sooner  such  measures  are  undertaken  the  sooner 
will  the  propagation  of  trichintB  and  the  occurrence  of  trichinosis  be 
brought  within  narrow  limits.  This  subject  is  of  sufficient  importance  for 
especial  legislation,  icithout  tvhich  such  regulations  cannot  be  enforced. 

"As  there  are  no  certain  signs  by  which  trichinous  infection  can  be 
discovered,  and  as  the  capsules  cannot  be  seen  with  the  unassisted  eye 
unless  calcified,  a  microscopic  examination  of  the  meat  becomes  essen- 
tial. *  *  *  lu  every  place  where  such  examinations  have  been  prac- 
ticed for  even  a  short  time,  the  results  have  been  eminently  i)ractical. 
In  Alteubnrg,  where  it  was  ordained  December  22,  18G5,  a  trichinosed 
hog  was  found  on  the  2d  day  of  January,  ISGG,  showing  that  it  is  only 
necessary  to  introduce  it  in  order  to  test  its  efficacy." 

Thus  it  will  be  seen  that  the  only  way  to  insure  success  in  the  eradi- 
cation of  trichinae  is  to  establish  complete  methods,  and  then  make  them 
thorough  in  their  execution.  This,  according  to  Gerlach,  can  oidy  be 
accomplished  by  the  establishment  of  public  abattoirs.  I  have  taken 
the  liberty  to  quote  complete  (from  Die  Flieschkost,  p.  134,  et  seq.)  liis 
remarks  on  the  subject,  and  although  they  lue  so  worded  in  some  i)arts 
as  to  ai)ply  particularly  to  Germany,  they  may  be  e<pially  applied  to  any 
other  country.  Exceptions  might  be  taken  in  regard  to  the  large  estab- 
lishments already  in  running  order  in  several  American  cities,  where 
many  other  precautions  are  no  doubt  observed,  and  which  may  only  need 
the  addition  of  the  trichina;  inspector.  The  object  of  his  remarks,  it  will 
be  apparent,  is  to  bring  the  smaller  dealers  under  control. 

PUBLIC    SLAUGIITElMIOrSES,    AND    OBLIGATORY   USE    OF    TIIEil,   UN- 
DER  CONTROL   OF   VETERINARY   SURGEONS. 

HISTORICAL. 

"The  ancient  Romans  built  slaughter-houses — Laniena' — and  market- 
places— Maeelli — which  in  size  and  luxury  were  not  surpassed  by  other 
public  buildings,  baths,  arenas,  etc.    There  were  also  in  the  larger  cities 
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common  places  for  the  slaughter  of  animals,  in  the  middle  ages — e.  g.^ 
one  in  Breslau  in  the  fifteenth  century  (Brandes).  and  in  many  European 
cities,  viz,  in  Germany,  particularly  in  the  seventeenth  and  eighteenth 
centuries,  the  so-called  Kuttelhofe  and  Kuttelhiiuser.  Abattoirs  were 
erected  in  Berlin  during  the  past  century,  which  were  demolished  in 
1811  and  1842  (Feit). 

"  The  ancient  abattoirs  were  often  demolished  and  rebuilt  as  they 
failed  to  answer  to  the  necessities  of  the  changed  ideas  and  increased 
population.  They  were  not  properly  arranged ;  were  situated  within 
the  cities  and  annoyed  the  people  who  lived  near  them,  and  finally,  be- 
coming inadequate  to  the  wants  of  the  increasing  population,  i^rivate 
slaughter-houses  had  to  be  allowed.  These  public  slaughter-houses 
were  not  looked  upon  as  a  sanitary  necessity.  Such  a  necessity  could 
not  be  recognized,  because  the  butchers  as  well  as  the  public  in  general 
looked  upon  the  meat  from  sick  animals  with  horror ;  but  in  later  times, 
on  the  contrary,  it  came  to  be  considered  harmless.  In  early  times 
the  people  without  exception  rejected  meat  from  sick  animals,  and  no 
butcher  even  thought  of  killing  one  that  was  diseased.  But  this  preju- 
dice was  somewhat  overcome  at  the  first  development  of  veterinary 
science  in  the  second  half  of  the  eighteenth  century  without  discriminat- 
ing between  those  which  were  dang^erous  and  those  which  were  harmless. 
As  the  crude  empiric  veterinary  science  of  that  time  i5 roved  only  that 
harmless  meat  was  sometimes  excluded,  some  authors  assumed  thiit  all 
meat  was  harmless.  It  was  thus  that  a  ground  was  laid  for  a  careless- 
ness in  the  slaughtering  of  animals  which  has  now  increased  to  such  an 
overwhelming  magnitude. 

"  The  modern  slaughter-house,  which  answers  to  all  the  demands  of 
the  times — in  which  butchering  is  done  iu  the  most  careful  way,  where 
the  greatest  cleanliness  is  observed,  and  which  is  under  veterinary  su- 
I)ervision — first  appeared  in  the  early  [)art  of  the  i)resent  century  in 
France.  I^apoleon  I,  in  1810,  ordered  that  all  private  shiughter-houses 
be  demolished  and  the  erection  of  public  establishments  in  all  the  me- 
dium sized  and  large  cities  in  France.  Tlie  iirst  five  were  opened  in 
Paris  in  181S.  At  the  present  time  there  arc  about  twelve  abattoirs  in 
Paris,  which  have  become  the  models  of  all  establishments  of  the  kind. 
This  proclamation  of  Napoleon  should  be  adoi)te(l  by  every  civili/cd  na- 
tion. AiHtording  to  the  imperial  de(!ree  of  October  15,  1810,  iind  the 
royal  ordinance  of  January  14,  1815,  and  April  15,  18138,  the  slaughter- 
houses in  France  belonged  to  the  first  class  of  those  estiiblislinn'nts 
which  were  called  ■dangerous,  unwholesome,  or  inconvenient,  iind  no. 
to  be  erected  in  the  vicinity  of  dwelling-houses.'  The  last  onlinance 
(I8;j3,  article  li)  provides  that  after  the  opening  of  the  ])ul)lic  slaughter- 
houses all  ))rivate  ones  in  the  vicinity  shall  be  closed. 

"The  im])nlse  thus  originating  in  I'^rance  was  next  shown  in  Belgium, 
where  at  the  present  time  slaughter-houses  exist  in  all  the  large  cities 
(Brussels,  Ghent,  Antwerp,  Louvaiu,  Mechlin)  and  some  of  the  smaller 
ones. 
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"In  1850  the  Austrian  Goverument  ordered  that  each  community 
should  build  abattoirs,  and  since  that  time  in  nearly  all  of  the  larjfe  and 
middhngsized  cities  such  buildings  have  been  erected.  In  1872  a 
slaughter-house  was  built  at  Pesth,  which  is  the  best  one  on  the  conti- 
nent. 

"  South  Germany  also  excels  in  the  number  and  completeness  of  the 
arrangement  of  her  slaughter-houses.  The  arrangements  of  the  meat 
markets  in  Baden  and  Bavaria  are  considered  the  best.  In  Xorth  Ger- 
many, on  the  contrary,  these  establishments  are  very  much  neglected. 
They  exist  only  in  Hamburg,  Kostock,  GUstrow,  and  Wismar,  but  under 
deficient  control. 

"  In  Hanover  the  necessity  for  an  abattoir  became  urgent  more  than 
ten  years  ago,  but  against  the  strenuous  opposition  of  the  corporate 
butchers,  the  medical  society,  the  often-appointed  commissioners,  the 
indefiitigable  exertions  of  the  medical  counselor  Dr.  Brandes,  even 
with  the  knowledge  that  there  were  300  stricken  men  and  women  and 
40  corpses,  have  not  succeeded  in  attaining  this  end.  In  Magdeburg 
the  same  opposition  occurs.  But  in  Berlin  the  best  example  of  the  ob- 
stinacy of  butchers  is  shown.  Under  the  patronage  of  Stromberg  a 
company  has  built  a  large  slaughter-house,  with  stables  attached,  at  an 
expense  of  about  1,000,000  thalers  ($400,000),  but  only  a  few  of  the  780 
butchers  have  availed  themselves  of  its  privileges.  By  this  is  i)roven 
that  nothing  can  be  expected  from  the  free  will  of  the  butchers ;  that 
without  compulsory  laws  nothing  can  be  done,  for  they  seek  and  find 
profit  in  that  on  which  the  necessity  of  a  strenuous  control  is  founded. 

"A  laudable  exception  is  the  corporate  Butchers'  Association  of  Dres- 
den, which  built  an  excellent  abattoir  in  1872. 

"the  necessity  and  usefulness  of  public  ABATTOIRS. 

"  The  necessity  can  no  longer  be  disputed.  This  arises  first  from  the 
possibility  of  infection  of  meat  used  for  human  food  ;  and,  secondly,  the 
butchers  have  not  the  necessary  knowledge,  and  much  less  the  good-will, 
to  consider  the  health  of  the  people  against  a  possible  increase  of  ])rofits. 
Butchers  as  a  rule  do  not  believe  in  the  danger  from  diseased  meats. 
They  do  not  wish  to  believe  it,  and  therefore  cannot  be  convinced  of 
what  is  so  clear  to  us  concerning  trichina?.  In  spite  of  direct  i)ro()f — the 
many  sick  and  dead — they  for  the  most  part  persevere  in  their  opposi- 
tion without  scruple. 

"The  necessity  has  become  greater  of  late  on  nccount  of  the  abolition 
of  the  butchers'  tax,  which,  as  it  was  levied  j^c*"  ctipiia  on  the  sj)ecies 
and  was  not  affected  by  the  weight  and  discriminated  only  between 
calves  and  full-grown  cattle,  caused  the  butchers  to  look  out  for  the 
heavy  weights,  as  light  lean  cattle  thus  paid  a  higher  tarilVpcr  ]»oniid. 
But  now  this  restriction  has  disappeared  with  the  duty  which  tlius  pre- 
vented the  slaughter  of  sick,  loan  cattle. 

"  The  comi)ulsory  slaughtering  in  public  abattoirs  offers  other  advan- 
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tages  which  in  themselves  are  sufficient  to  make  it  desirable,-  as  fol- 
lows: 

"  (1)  It  will  put  an  end  to  the  driving  of  cattle  tlirougli  the  streets  of  our 
larger  cities.  This  inconvenience  is  overcome  in  Berlin,  where  according 
to  the  street  regulations,  cattle  moved  in  the  dny-time  must  be  trans- 
ported in  closed  wagons.  But  in  other  cities  no  such  law  exists,  and  it 
has  been  repeatedly  and  vainly  proposed  by  the  police  authorities  in 
Hanover. 

"  (2)  Prevention  of  cruelty  in  butchering.  It  is  not  necessary  to  prove 
how  much  cruelty  may  be  practiced  in  the  slaughter  of  animals.  Iti  pri- 
vate slaughter-houses  it  is  not  seldom  in  consequence  of  insufficient 
room,  delicient  arrangements  for  holding  the  victim  firmly,  and  espe- 
cially in  consequence  of  lack  of  firmness  in  handling  the  instrument  of 
death,  which  can  alter  the  best  methods  of  killing  animals  to  a  system 
of  torture.  In  the  large  abattoirs  the  work  is  divided ;  every  man  at- 
tains the  greatest  possible  dexterity  in  his  particular  work,  and  thus 
only  can  the  greatest  possible  certainty  of  a  rapid  death  be  seciured. 
The  international  congress  for  the  prevention  of  cruelty  to  animals,  held 
in  Zurich  in  18G9,  saw  correctly,  in  the  erection  of  abattoirs,  an  effective 
expedient  to  prevent  unnecessary  i^ain  to  animals. 

"  (3)  Greater  cleanliness  on  account  of  the  more  judicioits  arrangements 
and  cleansing  with  water.  The  most  careful  cleanliness  in  private  slaugh- 
ter-houses cannot  compete  with  the  properly  arranged  abattoirs,  because 
the  space,  especially  in  the  larger  cities,  is  always  very  limited,  but  even 
in  ordinary  cases  is  generally  insufficient,  and  filth  is  the  rule ;  and  it 
only  exceptionally  occurs  that  the  accumulations  do  not  become  unbear- 
able. In  public  slaughter-houses  the  care  for  the  best  possible  state  of 
cleanhness  is  increased  by  its  publicity. 

"  (4)  With  the  closing  of  private  slaughter-houses  in  cities  abundant  sources 
of  air  2)0 i zoning  are  removed.  Those  living  in  the  vicinity  of  slaughter- 
houses know  best  how  often  in  summer  the  air  becomes  foul,  i)articularly 
near  0])en  water  courses.  The  question  here  not  only  concerns  the  foul- 
ness and  uni)leasantness  of  the  air,  but  from  the  putrefaction  of  blood 
very  often  arise  iieculiarly  dangerous  substances,  which  are  directly  in- 
fectious, and  therefore  in  densely  populated  cities  the  greatest  care  should 
be  taken  to  i)revent  such  <lecomposition.  This  is  recognized  in  the  ordi- 
nance concerning  the  trades. 

ii(l)\  *  *  •  •  «  •  • 

"(0)  h'eal  progress  in  the  control  and  extermination  of  infectious  and 
contagious  diseases  among  domestic  animals.  It  is  a  fact  that  (lie  public 
in  general  is  inclined  to  hide  contagious  <liseases,  and  on  this  account  it 
is  very  difficult  to  check  and  especially  to  exterminate  them.  Obliga- 
tory ins])»'('tions  of  slaughtering  is  by  far  the  surest  means  of  a<'com- 
plisliing  this  end.  The  discovery  of  contagious  <liseases  in  the  abattoirs 
is  so  imi)(>rta!it  that  for  this  reason  alone  thccompulsory  useof  the  pub- 
lic building  should  be  inaugurated  in  every  city.  AVhen  the  enormity 
of  the  danger  to  the  public  health  on  account  of  the  diseases  of  our  do- 
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mestic  animals  in  the  present  conditions  of  commercial  intercourse  is 
considered,  and  when  it  is  seen  tliat  we  ean  sehloni  ])revent  their  intro- 
duction by  isolation,  but  that  our  ettbrts  must  be  directed  to  a  rai)id 
destruction — that  we  can  do  little  to  prevent  but- must  act  to  repress — 
it  may  be  safely  said  that  a  successful  exercise  of  the  duties  of  the  veter- 
inary police  without  legal  control  of  the  slaughter-houses  can  by  no 
means  be  accomplished. 

"  With  all  these  great  advantages  to  the  States  and  cities  the  butch- 
ers will  lose  nothing.  On  the  contrary,  they  have  the  greater  advantage 
in  the  expenses,  that  butchering  together  is  handier  and  cheaper,  and 
the  scraps  and  oftal  can  be  more  readily  utilized.  In  former  times  the 
slaughter-houses,  as  the  bakeries,  were  erected  solely  for  the  i)rolit  to 
the  trade.  I^o  supervision  was  necessary  in  those  days.  The  butchers 
know  this  very  well,  and  when  they  (as  in  Xortli  Germany)  nevertheless 
oppose  the  obligatory  use  of  public  slaughter-houses  by  bringing  for- 
ward all  possible  ditticulties  aiul  the  cost,  they  must  have  some  ulterior 
object — wliich  probably  is  that  they  do  not  wish  to  be  interfered  with  in 
their  business,  which  indicates  still  more  the  necessity  of  supervision. 
The  ])rofits  made  must  certainly  be  great  when  the  butchers  reject  the 
very  apparent  advantages  and  conveniences  of  public  slaughter-houses. 

"  It  may  thus  be  seen  that  in  the  most  cultivated  cities  in  Europe  the 
necessity  of  compulsory  use  of  public  abattoirs  has  become  apparent, 
but  it  seems  inexplicable  that  such  measures  have  not  succeeded  in 
iforth  Germany,  where  the  consumption  of  meat  is  greatest,  and  where 
pork  and  beef  are  often  eaten  in  a  raw  or  half  cooked  conilition,  and 
where  therefore  the  danger  of  infection  is  much  greater  than  in  other 
countries. 

"STABLING  IN   CONNECTION  WITH   SLAUGHTER-HOUSES. 

"In  order  that  tliese  abattoirs  may  attain  completely  the  object  in 
view  there  should  be  sufficient  space  left  for  stabling  and  the  storage  of 
hay.  To  keep  the  cattle,  etc.,  near  the  i)lace  of  killing  is  necessary  for 
the  following  reasons : 

"  (1)  The  cattle  can  be  bought  at  any  time  and  killed  when  needed. 
The  butchers,  etc.,  can  thus  become  indei)endent  of  the  brokers. 

"  (U)  The  animals  should  be  well  rested  before  slaugliter,  as  only  after 
a  long  bodily  rest  ean  animals  furnish  normal  and  healthy  meat.  ^lus- 
cular  activity  changes  the  blood  and  nuiscle.  Xourishment  is  disturbed 
during  exercise  or  labor.  There  is  a  <'onsumi)tion  of  the  elements  of 
nutrition,  the  products  of  which  aceumulate  in  the  museles  and  blood  in 
proportion  to  the  amount  of  activity,  which  in  extreme  cases  may  be- 
come fatal.  Fat  cattle  may  easily  be  driven  to  death,  and  fat  hogs  suc- 
cumb much  more  readily.  Even  work  animals  can  be  brought  to  a  fatal 
exhaustion,  and  wild  animals  may  be  chased  to  death. 

"According  to  my  experiments  on  horses,  the  bloo<l  after  muscular  ac- 
tivity becomes  at  tirst  of  a  bright  red,  but  changes  after  a  time  to  a  dark 
red,  and  alter  extraordinary  exertion  becomes  of  a  blackish  red  color, 
S.  Ex.  y 11 
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and  loses  its  coagulability.  Animals  killed  under  such  circumstances 
bleed  little.  The  muscular  tissue  contains  more  blood  than  usual;  is 
moister  and  softer;  the  secretion  is  acid  instead  of  alkaline;  it  breaks 
down  easilj',  and  iiutrefaction  rapidly  supervenes.  After  the  highest 
degree  of  muscular  labor  the  muscular  tissue,  especially  in  those  i)aits 
bf  the  body  where  the  muscles  were  subjected  to  the  highest  degree  of 
activity  for  a  long  time,  api^eared  soft,  more  or  less  discolored,  and  under 
the  microscope  showed  a  more  or  less  complete  granular  degeneration  of 
the  transverse  striae. 

"  There  is  a  decided  loss  on  account  of  muscular  labor  before  killing, 
which  is  augmented  by  the  rapidly  occurring  putrefaction,  and,  as  before 
remarked  (Fleischkost,  etc.,  p.  12),  the  meat  itself  may  become  dangerous 
to  life.  A  rest  of  at  least  12  hours  after  even  the  lightest  exercise,  and 
twice  or  four  times  as  long  after  severe  exertion,  is  necessary  before  the 
animal  will  be  fit  to  be  slaughtered  for  human  food. 

"  The  present  way  of  transporting  cattle  affects  the  animals  as  much 
as  driving.  After  long  journeys  by  rail  they  arrive  in  a  feverish  and 
nearly*  exhausted  condition,  and  need  a  rest  of  several  days. 

"  VETERINARY  SUPERVISION  OF  PUBLIC  ABATTOIRS. 

"Such  a  supervision  should  be  exercised  both  before  and  after  slaugh- 
ter. An  examination  of  the  live  animals  requires  a  rapid  glance  as  to 
the  quality  in  general  (or  individual),  of  which  a  closer  examination  after 
killing  will  be  necessary.  A  general  ambulatory  inspection  of  cattle  iu 
large  establishments  is  not  sufficient  to  properly  bring  the  health  of  tbe 
animals  under  control,  yet  through  the  necessary  observation  of  animals 
before  killiug  it  is  possible  to  determine  the  condition  of  the  health  iu 
general.  It  is  not  necessary  that  every  animal  .should  undergo  a  special 
and  methodical  examination.  A  general  but  thorough  inspection,  fol- 
lowed by  a  thorough  examination  in  doubtful  cases,  will  be  suthcient. 
■  "  The  examination  of  slaughtered  animals  must  necessarily,  on  account 
of  the  large  numbers  to  be  examined,  be  executed  in  a  rai»id  and  prac- 
tical numner.  The  thoracic  and  abdominal  organs  especially  should  be 
examined,  as  also  the  meat  independent  of  trichina'  and  cysticerci.  The 
intestines  should  be  glanced  at,  and  the  i)ortions  that  have  a  susiiicious 
ai)pearance  should  always  be  subjected  to  a  closer  examination.  In 
regard  to  the  eysticercus  the  examination  becomes  comi)aratively  easy, 
as  they  usually  occur  under  the  tongue  and  in  the  muscnhir  substance 
of  the  heart.  The  difficulty  in  regard  to  the  microscopic  examination 
of  pork  for  trichinie  is  that  it  takes  so  nuich  time.  A  veterinary  surgeon 
can  sui)ei\ise  the  microscopic  examinations  in  a  large  establishment. 
About  20  hogs  can  be  reckoned  daily  for  each  inspector,  for  which  a  spe- 
cial room  should  be  i)r«)vided.  N<ni  professional  j)ersons  may  be  in- 
structed, an<l  with  i)ractice  will  be  able  to  do  this  work." 

For  small  towns  where  there  is  no  veterinary  surgeon,  jiersons  should 
be  instructed  by  official  veterinary  surgeons,  to  whom  all  doubtful  ques- 
tions should  be  referred. 
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Section  G.— MICROSCOPIC  EXAMINATION  OF  MEAT, 

"The  recognition  of  trichinae  in  swine  during  life  is  of  grave  impor- 
tance. Tlie  symptoms  in  many  cases,  after  artificial  infection,  are  not 
characteristic,  but  this  cannot  be  said  of  all  cases.  The  appearance  of 
trichina?  ca])sules  has  been  pointed  out  as  a  diagnostic  sign,  but  even  if 
present  their  color  is  not  so  distinct  from  the  surrounding  tissues  as  to 
make  them  apjjreciable  unless  calcitied;"  but  "if  the  muscle  is  unusually 
red,  look  out  for  trichiuic"  (Leuckart,  Untersuch.,  etc.,  j).  104  and  note). 

Only  a  few  cases  of  calcilied  trichina  capsules  in  hogs  have  been  ob- 
served (see  Section  B  of  this  re])ort — Calcification). 

"The  use  of  the  microscope  is  the  only  means  by  which  we  can  deter, 
mine  the  presence  of  tricliiuic  without  a  doubt.  During  life  the  investi- 
gation may  be  made  by  cutting  a  piece  of  muscle,  or,  better,  by  with- 
drawing a  piece  of  muscle  by  means  of  the  harpoon,  but  such  measures 
would  not  be  fitting  to  animals  unless  infection  were  suspected,  as  in 
the  healing  of  the  wound  a  sore  might  be  left  or  an  abscess  might  form, 
and  besides  it  might  i)rove  very  unsatisfactory  unless  often  relocated ; 
but  this,  according  to  Kiihn,  can  be  done  at  the  pleasure  of  the  operator 
without  inconvenience  or  danger  to  the  animal.  He  sometimes  o})erated 
IC  times  at  one  sitting  without  inconvenience  to  the  aninuil.  Caution 
must  be  used  not  to  pierce  the  periosteum,  while  the  puncture  must  be 
deep  enough  to  pass  through  the  layers  of  fat  which  lie  under  the  skin. 
The  regions  of  the  neck  and  shoulders  and  fore  limbs  have  the  prefer- 
ence. Kiihn  not  only  determined  the  presence  of  trichinae,  but  their 
relative  abundance."     (Leuckart,  op.  cit.,  p.  105.) 

"However,  the  examination  of  the  slaughtered  animals,  when  either 
the  harpoon  or  scalpel  or  both  may  be  resorted  to,  is  tlie  most  certain, 
as  all  i)arts  are  thus  exposed,  and  especially  the  diai)hragm,  which,  ac- 
cording to  Leuckart,  should,  in  the  earlier  stages,  contain  the  trichina) 
in  the  greatest  abundance;  but  the  youngest  embryos  will  be  found 
first  between  the  layers  of  the  mesentery." 

In  741  si)ecimens  taken  from  15  ditierent  places,  Kiihn  found  1,028 
trichinrt^  Of  these  25.3  per  cent,  were  found  in  the  diapliragm;  7  per 
cent,  in  flexors  of  hind  legs;  14  per  cent,  in  scapular  nuiscles;  4.S  per 
cent,  in  muscles  of  neck;  11.3  per  cent,  in  lumbar  nniscles;  4.7  per  cent, 
in  muscles  of  tongue;  8,5  per  cent,  in  laryngeal  muscles;  4.4  ])er  cent,  in 
masseters;  .'3,0  i)er  cent,  in  orbital  and  abdominal  muscles;  3.1  percent. 
in  extensors  of  fore  leg;  1.7  per  cent,  in  intercostals;  0.3  per  ceut^  in 
dorsal  mus(;les. 

These  figures  varied  somewhat  with  the  degree  of  infection.  From 
this  table  it  will  be  seen  that  the  diaphragm,  as  well  as  the  muscles  of 
the  shoulders  and  loins,  are  ])articularly  liable  to  infection  (Kiihn),  with 
the  i»ectoral  and  those  of  the  neck  (Leuckart).  Tlie  orbital  nntsclcs  aro 
less  infe(;ted  than  those  of  the  latter.     Kestuer  {o}).  cit.)  found  the  tri- 
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chiuse  most  numerous  in  the  masseter,  temporal,  and  pharyngeal  muscles 
of  a  rabbit  fed  by  him. 

Delpech  {op.  cii.,  p.  51)  says  : 

"Professor  Gerlach  informs  me  that  in  Hanover  the  meat  inspectors 
choose  the  diapliragm,  the  intercostals,  and  the  masseters.  Professor 
Miiller,  of  Berlin,  who  has  carefully  studied  the  subject  of  distribution 
of  trichinae,  has  given  us  a  table  of  results  obtained  by  him  by  the  fol- 
lowing method.  He  raised  at  the  point  of  examination  a  sufficient  amount 
of  muscular  tissue  to  weigh  exactly  a  grain,  and  then  carefully  counted 
the  number  of  trichinoB  contained  therein,  with  the  following  results  : 
"From  the  psoas  muscle  one  grain  of  tissue  contained 101  tricbinse. 
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oesophagus  in  front  of  the  diaphragm,  one  grain 
contained 31 

oesophagus  close  to  the  stomach,  one  grain  con- 
tained     1 

pclvi  femoral  muscle,  one  grain  contained 20 

tibial  muscle,  one  grain  contained 20 

longissimus  dorsi  muscle,  one  grain  contained . .  20 
scapulohumeral  muscle,  one  grain  contained  . .   18 

radio  ulnar  muscle,  one  grain  contained 17 

metatarsal  muscle,  one  grain  contained 9 

intercostal  muscle,  one  grain  contained 8 

"       "    small  muscles  of  the  ear  one  grain  contained..     2 
"        "       "  "       of  the  tail     "        "  "  .     1 

"Neither  the  heart  nor  muscular  tissue  of  the  stomach  contained  tri- 
chinse. 

"  From  the  above  table  it  would  appear  that  the  i)soas,  the  diaphragm, 
the  larynx,  and  toiigui^  can  be  the  most  usefully  reached  in  cases  where 
the  infection  is  light, 

"The  oOicial  instinct  ions  ])Mblish«'d  at  ^lagdebnrg  order  inspection  of 
the  nniscidar  i)oitioii  of  (lie  diaphragm,  the  tiiuscles  of  the  eyes,  of  the 
jaws,  of  the  neck,  and  the  intercastals.  This  does  not  accord  with  the 
results  we  have  given,  in  Mhich  the  intercostals  do  not  have  an  iin|)or- 
tant  place. 

"The  al)ov(^  (ignres  have  referen(!e  to  an  animal  in  which  the  trichina". 
have  their  usual  distribution.  It  is  very  certain  that  if  a  recently  trich- 
inosed  hog  were  examined  in  wliich  the  embryos  were  still  in  the  stage 
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of  mi<iration  the  results  obtained  would  be  very  different.  While  tbo 
diaplua^ni  and  the  neighboring-  muscles  would  contaiu  a  large  (quantity, 
those  of  the  other  parts  would  show  very  few." 

Kniiner  (Deutsch  Klinik,  80.  31.  July,  August,  1872)  obtained  results 
diflerent  from  those  quoted  above.  lie  exairtined  one  gram  (gr.  xv)  of 
iuu«cular  tissue  from  various  muscles,  with  the  following  results : 

lu  one  gram  (gr.  xv)  of  muscle  from  the  biceps    420 

"  "  "  "  "            masseter 213 

"  "*  "  "  "            genioglossus 188 

"  "  "  "  "             gastrocnemius 180 

"  "  "  "  "             sternomastoid 171 

"  "  '<  "  «             pectoral 148 

"  "  "  "  "             diaphragm    129 

"  "  "  "  "             cricothyroid 124 

"  "  «  "  "             intercostals 113 

"  "  "  "  "             rectus  abdominis 106 

"  "  "  "  "             l)soas 105 

"  "  "  "  "             tongue 58 

"  "  "  "  "            laryngeal 21 

A  consideration  of  the  above  results  will  show  how  nncertain  it  is  to 
depend  on  any  one  set  of  muscles  as  showiiig  conclusively  whether  a 
body  contains  trichinae.  Meissner  {op.  cit,  No.  138,  p.  101)  gives  a  case 
where  "  no  t;>ichinie  were  found  in  the  extremities  of  a  hog;  a  later  ex- 
amination showed  none  in  the  extremities  or  s])inal  muscles;  a  few  were 
found  about  the  shoulder,  but  a  large  number  of  trichinai  were  found  in 
the  intercostals."     (See  also  Simon,  Virch.  Arch.  Bd.  34,  p.  G24.) 

"AVlien  an  animal  is  highly  infected  the  muscles  of  the  posterior  ex- 
tremities will  be  found  to  contain  trichinae,  as  well  as  the  anterior  por- 
tions of  the  body  ;  but  when  after  repeated  observations  there  are  none 
found  in  the  anterior,  the  result  will  also  be  negative  lor  the  i)osterior 
jiortions"  (Kuiitz,  Trichiiu'nkunde  Stuttgart,  187G).  But  P.  Niemeyer 
states  that  "even  after  examination  in  30  places  it  cannot  be  said  posi- 
tively that  the  animal  is  free  from  trichina'." 

Trichina'  are  found  at  the  extremities  of  the  muscles  at  their  inser- 
tions into  bones  and  tendons  in  greater  abundance  than  in  the  central 
])ortious,  and  consequently  these  parts  should  be  chosen  for  examina- 
tion. 

MICROSCOPIC   EXAMINATION. 

"Lay  bare  the  fibers  by  separating  from  the  surrounding  connective 
tissPiC,  or  make  an  incision  in  the  direction  of  the  fasciculi ;  take  up  a 
small  portion  (1"""  to  2"""  in  width)  wi(h  loii*eps  and  sepaiate — in  the 
dire(;tion  of  the  libers — with  a  j)air  of  scissors  curved  on  the  Hat,  a 
jjoition  of  the  muscular  tissue  not  over  one  millimeter  in  thitrkness 
(many  authors  say  less,  Ifiillert  0.25"""  to  0.35""")  and  20"""  to  30"""  in 
length,  avoi<ling  the  vicinity  of  the  blood  vessels  ami  nerve  lilament.s, 
reinemliering  tiiat  the  trichina'  are  most  abundant  in  the  j)ortioii  of  tiie 
muscle  nearest  the  tendons — some  of  the  deeper  muscles  may  more 
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easily  be  reached  by  the  harpoon.    Place  the  specimen  on  a  glass  slide 

yen.  iQ^g  and  2.5""  to  3'="'  wide" 
(the  ordinary  glass  slide,  2.5'^'" 
\yide  and  7.5"^^™  long,  will  an- 
swer), riitner  (Aubeitung,  etc., 
fiir  Fleischbuschauer  Lipjostadt, 
1877,  p.  17)  recommends  the  use 
of  a  glass  plate  10""  long,  4'='" 
wide,  of  clear,  colorless  glass  2"'"' 
to  3"""  in  thickness,  and  a  cover 
somewhat  smaller  0.5™">  in  thick- 
ness (thick  covers  interfere,  es- 
jiecially  under  the  higher  powers, 
with  the  sharpness  of  the  out- 
line), "  and  with  mounted  needles 
spread  out  to  double  its  width." 
Eiitiert  (Mik.  Fleischbeschau. 
Leipzig,  1880,  p.  45)  recommends 
that  at  least  50  ])reparatious  be 

^    „^    _         ,.     „  "  °w  r*i  !,„„   taken  fi'om  every  sample  to  be 

Fig.  73. — Preparation  from  a  corpse  in  Uederslolien  ''  '■ 

trichina- about  7  weeks  old  and  with  few  {.xccptions  examined,  i)lacing  scvcral  on  the 

are     tomiiletelv  developed;    no    trace    ot    capsule  '  >■  » 

(Lcuckart).     '  sauic    objectholdcr    and    using 

one  cover  for  the  whole,  thus  saviug  much  time  in  mounting.  "  ^loisten 
the  slip  of  muscle  with  a  solution  of  caustic  i)otash,  1  to  S  (or  acetic 
acid,  Vogel);  after  a  few  mo- 
ments, Avheu  the  uiuscle  becomes 
clear,  lay  on  a  cover  made  of  thin 
window  glass  about  25"'"'  square, 
and  press  down  to  ilattcu  out  the 
sample  and  remove  air  bubbles. 
By  holding  the  specimen  towards 
the  light,  trichiiue  capsules,  if 
present,  will  appear  as  small  clear 
specks  to  the  naked  eye — more 
readily  seen,  however,  by  the 
myopic  than  by  the  prcsbyoi)ic." 
Use  an  ol)Jective  of  40  to  50 di- 
ameters, which  should,  by  means 
ot  anose-i)icc(',  be  connected  with 
another  one  of  twice  the  ]K)wer 
(100  diameters),  so  that  any  doubt 
may  be  cleared  up  by  a  ready  ro- 
Kort  toa  hiiihcr  iiower.    Si)eiiking    Fi.;.7i  -Musd.-  tnviiin;.'  fro.,,  a  ho^.  iiu.r 

'~  I  in  iilll  T  illlei  tloll.       llli' <iip!»llli  SJiri- <<)llllil<  li 

of  the  necessity  of  a  good  micro- 

HC0])e,   Dr.  Long   (Das  AVissen- 

weicheste,  &.('..,  <Ier  Tri<'Iiina'  Spindis,  lireslau,  1878,  p.  12)  sjiys  there 

is  no  doubt  that  trichina-  if  enc:ii)sulated  may  be  seen  by  means  of  a 


nifintim 

lint  iii> 

triice  nlCnli'ilie.itioii  isHerii.     Thocoiuicitive  tiitHUo 

acciiinulutioDSiirc  Been  at  the  poles  (Leuckiirt).         ' 
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simple  lens.  Hilton  even  saw  the  calcified  trichinaB  with  the  naked  eye 
without  searcliing  for  them ;  hut  a  simple  magnifying  glass  would  be^ 
useless  in  searching  for  trichina*. 
on  account  of  tlieir  small  size. 

"The  absence  of  tricliina?  in 
single  s])ecimens  cannot  be  relied 
on  as  evidence,  as  they  may  not 
be  found  unless  the  infection  is  of 
a  liigh  grade."  Besides  the  cases 
quoted  above,  Leuckait  in  some 
instances  found  trichinie  only 
after  the  tenth  or  twelfth  trial ; 
he  thinks  that  if  none  are  found 
after  a  careful  trial  of  12  to  10 
specimens  it  may  be  considered 
that  none  are  present ;  but  Kithn 
found  numerous  trichina;  in  every 
specimen  after  40  had  been  exam- 
ined with  negative  I esults.    Vir  ,,  „  .     „ 

.  I'  ic.  7.>. — Pioparation  from  a  ham  from  Illinois ;  calci- 

ChOW  (op.  cit..  p.  45)    speaking   of      lipiltiicliina' capsules  of  a  form  scWom  seen  in  boss; 

i-npsiilt's  mosllv  spliiTical.  and  show  accumulations 
cases mostly      light,    but      some       of  fat  cells  at  tiaii-  polcs  (Leuckait). 

very  severe — whicli  resulted  from  the  useof  lightly  infected  meatin  Uese- 
litz  in  Eiigen,  says :  "  From  my  exaiiiiiuitiou  of  the  meat  I  conchule  that 
in  a supfrficial  investigation  it  might  easily  be  said  thatthere  wereno  tri- 
chinae present."  Falck  says  {op.  cit.,  p.  .'ilO),  "it  should  not  be  forgotten 
that  the  inspectors,  even  with  the  greatest  of  care,  may  oveilook  triciiiuiB 
if  they  occur  in  small  quantity."  Berkan  (Virch.  Arch.  42,  p.  3~)4)  says, 
"in  cases  where  one  or  a  lew  trichina'  are  found,  the  muscles  of  the 

loins  should  be  examined,  as 
the  greatest  number  will  al- 
ways be  found  there." 

In  Mosseburg  (Allgemein 
mi'd.  Central  Zeitung,  1S7!>)  the 
meat  of  a  hog  was  eaten  raw, 
after  having  been  pronounced 
free  from  trichinae  by  ten  per- 
sons and  (MIC  regular  inspector, 
and  trichinosis  followed.  Later 
examinations  showed  that  tri- 

FlG.  70. — PBorosporms;  Kaincy's  j)0(lu8syuch.v1iruiumie.s- cliiim'    WCl'e    l>rcst'nt,    and    that 

chciiauuiM  Y  ('''""'tait). 

the  Jailurc  to  liud  tru'hma'  in 
the  first  instances  was  due  to  the  use  of  a  magnifying  power  entirely  too 
high. 

"The  ai»])earane<'  of  trichina'  will  dilVer  according  to  their  age  and 
the  degree  of  develoi)inent  (l^igs.  7.'},  74,  7.")).  ^Vheu  the  cajtsnles  are 
calcified  they  can  be  plainly  seen  with  the  naked  eye  as  small  w  hitisU 


m 

f 

in 

-^n"'^  ' '.^'^ 

MitflJ 

1       :-     . 

M 
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points  in  the  more  or  less  red  muscle.  It  is  more  difficult  to  distinguish 
them  before  calcification,  hut  wheu  treated  with  the  caustic  solution 
above  mentioned,  which  acts  unequally  on  the  capsules  and  muscle, 
they  become  more  apparent.  Place  a  piece  of  muscle,  1"""  in  thickness, 
in  a  watch  crystal  with  the  solution ;  now  if  the  glass  be  held  over  a 
dark  object  the  capsules  appear  as  whitish  specks.  The  solution  will, 
after  a  time,  act  also  on  the  capsules  and  a  homogeneous  mass  will  result. 
By  drying  moderately  thin  slices  of  muscle  the  capsules  become  appa- 
rent as  small  oblong  or  oval  elevations.  But  all  such  observations 
ghould  be  corroborated  by  the  microscope." 

In  microscopic  examinations  of  suspected  meat  great  care  should  be 
taken  to  have  the  object-holder  (glass  slips  above  described)  and  covers 


O; 


No.  77. 


Ko.  7: 


Fig.  77.— Sinsle  psorosperm,  showins  the  nnchanKP'l  mnaclo  fasciculi  on  its  periphery  (Virchow). 
Fig.  78.— Renifoim  sausa>;o   and  irregular  grauuks   (navicular)  from  the  sac  of  the  p-sorosperm 
(Virchow). 

perfectly  free  from  foreign  substances.  Dr.  Thorn  (Yirch.  Arch.,  No. 
50,  p.  451)  sent  a  specimen  of  what  he  called  calcified  and  charred  tri- 
chiufE  capsules,  over  which,  it  seems,  there  had  been  some  discussion, 
to  Professor  Virchow  for  examination,  who  wrote  that  he  found  no  such 
bodies,  and  thought  that  Dr.  T.  saw  some  accidental  foreign  bodies. 
Fibers  of  linen,  cotton,  or  silk  from  the  cloths  used  to  wipe  the  slips 
might  be  mistaken  by  those  unfamiliar  with  the  microscope  fortrichiiiie; 
detached  muscle  fasciculi  might  also  be  mistaken  for  them.  ''Other 
objects  may  be  seen,  as  foreign  bodies  in  the  muscles,  which  may  bo 
mistaken  for  trichina;.  The  most  common  of  these  are  the  so-called 
psorosperms''  (Fig.  7(5),  discovered  by  Kainey  in  the  hog  (Trans.  Phil. 
Soc,  1857,  p.  114),  antl  at  one  time  considered  as  the  embryonal  form 
of  the  cysticercus  cellulosa;  they  are  identical  with  those  found  in  the 
mu.scles  of  the  mouse  by  Miescher,  and  by  lluling  in  the  heart  of  the 
sheep,  ox,  and  deer.  Nearly  onti-half  of  tlie  hogs  examined  contained 
them  in  greater  or  less  quantities,  and  in  some  jdaees  they  are  found 
in  nearly  every  hog  (see  (lerlach,  ]).  150,  and  lU-rkan,  i>.  451,  .lahres- 
V)ericht,  etc.,  l.S(i()).  They  liave  been  found  in  the  nniseles  of  the  sheep, 
and  Kiihn  fonnd  them  in  the  hen  (see  Knehenmeister,  Die  Para«iten 
des  Men.sehen,  LM,  Anil.,  Leii)zig  Lief,  1,  p.  10,  and  Davaine,  ojt.  cit.,  p. 
201;   Hupprecht   If  iindhleck,  etc.,  p.^.W,  40) : 

"The  psorosperm  (Fig.  77)  is  a  nu)re  or  less  elongated  body  of  a  gran- 
ular nature  0,;V'""  to  almost  1.0"""  in  length,  slend«'r,  or  worm-like.  Ten 
or  fifteen  may  be  found  in  a  small  slq)  of  muscle,  and  they  give  it  a 
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striped  appearance.  The  stripes  lie  in  the  direction  of  the  fasciculi,  and 
are  of  a  dirty-white  color,  and  might  almost  be  taken  for  trichiiue  cap- 
sules if  not  too  slender.  The  microscope  reveals  that,  like  the  trichina) 
capsules,  they  lie  within  the  sarcolemma,  but  that  the  normal  api)ear- 
ance  of  the  muscle  substance  is  not  changed,  as  the  transverse  striuj  can 
be  seen  in  the  periphery. 

"The  granular  contents  (Fig.  78)  of  the  sac  like  envelop  consist  of 
numerous  reniforin  bodies  which  have  a  great  sinnlarity  to  the  spores  of 
certain  fungi.  The  outer  wall  consists  of  a  clear  cutic-ular  layer  of  tol- 
erable thickness,  and  is  luerced  bj'  numerous  porous  canals,  at  least  in 
many  cases,  while  in  others  the  cuticular  wall  is  covered  with  stiff 
bristles." 

"Psorosperms  found  by  me  in  dogs  appear  as  pustules  of  an  oval 
form,  with  a  sharp  contour,  an  almost  shell-like  capsule,  and  a  few 
granular  bodies.  The  granular 
substance  was  collected  into  a 
mass,  which  did  not  by  any  means 
till  the  capsule.  The  remaining 
contents  consisted  of  a  clear  albu- 
minous substance,  which  was  " 
sometimes  drawn  together  in  a  ^ 
stringy  or  sausage-like  mass,  so  5 
that  I  was  reminded  of  the  egg  of  s  |M 
a  nematode. 


[Berkan  (Virch.  Arch.  35,  p.  1), 

says :  "  Psorosperms  are  found  in  ^'^■ 

all  hogs,  but  in  smaller  number 

in  summer,  owing  i)erhaps  to  green  food  being  i)lentiful  at  that  season. 

In  some  cases  where  hogs  were  fed  on  milk  he  touiul  immense  numbers."] 
"Although  these  bodies  are  often  found  in  animals,  the  subject  does 

not  seem  to  be  inconven- 
ienced by  their  i)resen('e. 
Eating  of  the  tiesli  in  wliich 
they  are  found  <l<)es  not  cause 
disease  in  man  or  other  ani- 
mals." (See,  also,  Gerlach, 
op.  cit.,  p.  84.) 

The  occurrence  in  smoked 
hams  of  microscopic  crystals 

FlQ.SO.-Calciflcd  granules  (cysticerci?)  from  LoK'smusdo;  of    tvrosiu    (Fii'-.    75M      wllich 
also strvaked  with  fat  (Vircbuw).  '  \       >^  n  "^ " 

ajjpttiiras  whitish  Hakes  with 
uneven  borders  or  roundish  or  oval  masses  of  needle-shaped  crystals, 
scattered  more  or  less  tliickly  through  the  muscle,  might  without  fur- 
ther  investigation  be  taken  for  trichina'.  They  disapi)ear  without  ef- 
fervescence on  the  addition  of  hydrochloric  acid. 

"Other  bodies  also  now  and  then  appear  as  small  sliar|)Iy  defined 
nodules  alxmt  the  pize  of  a  i>in's  head  or  larger,  with  usually  a  compact 
connective-tissue  investment,  and  consisting  of  a  more  or  less  calcified 


79. — Tyroain  crystals  in    ham  from   Wisi]ihalia 
(Leuckart). 
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friable  substance.  Similar  bodies,  but  larger  (4"""  in  length),  have  been 
found  by  Drs.  Wiederhold  and  Rui)precht  in  fresh  meat,  which  contain, 
besides  the  calcareous  concretions,  numerous  fat  globules,  distinct  cells 
and  cell  remains,  a  part  of  the  cells  corresponding  in  their  size  and  gran- 
ular condition  to  pus  globules.  The 
whole  has  a  caseous  appearance,  cor- 
responding to  a  condition  of  retro- 
grade metamorphosis."     (Leuckart, 

. _       Untersuch.,    etc.,    pp. 

112-114.  See,  also,  de- 
generated capsules,  in 
latter  jjart  of  section  B 
of  this  report.) 

The  cysticercus  cel- 
lulosae  found  in  measly 


Fig.  82. 


Fig.  83. 


Fig.  81. — Cyst  of  the  cysticfrcus  cellulosamagnifiocl  120  dmniotprs. 

Fig.  82. — Free  larva  of  tenia  solium  (free  cvsticiTcus  cellulosa)  enlarged  (Riiffert). 

Fig.  8'i. — Viuegar  eel  (anguillala  aceti)  (RUflFert),  sometimes  mistakeu  for  trichina  spiralis. 

pork  are  small  white  cysts  (Figs.  80  and  81)  from  the  size  of  a  millet 
seed  to  that  of  a  pea,  containing  the  armed  head  of  the  tenia  solium 


Fin.  84. 


Fig.  85. 


Fl(i.  84. — A,  cinliryo  of  HtioncvIiiH  fllnriA  :  B.  om'iryo  of  a«caiiH  liiinbricoidfs  (T.ciirknrt). 
Fig.  H.">. — A,  lU'^v-lKim   cnibryo  of  amariH  liinihrii-ciiih-.s  ;    U,  ii|i|i<'uranfi-  in  ovum  just    before  birth 
(Davaiue). 

(Fig.  82).     The  cysts  arc  mostly  visibh'  to  the  naked  eye  (Flitner  I.  c.  and 
ItiiHert  op.  cit.,  j).  71). 

In  tw(>  ra.scs  tlic  vinegar  eel  (aiiffitilhtlti  dcifi,  V\'j:.  s;?),  IVom  the  acetic 
acid  used  in  making  the  j»n'parali(»n,  was  mistaken  lor  the  trichina. 
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Finally,  many  mistakes  arise  by  miscalling  other  nematodes  or  their 
larvje,  as  Dr.  Merlancl  de  Chaill6  and  Professor  Tigri  fonnd  nematodes 
in  the  lungs  of  sheep,  whieh,  as  Delpech  {op.  ciL,  \).  35)  demonstrates, 
were  the  young  of  the  strongylus  (Fig.  A  81).  lie  also  shows  that 
the  organization  of  tlie  worms  found  by  Lebert  (Gaz.  Medicale,  1800, 


Fig.  86. — Young  of  tricUocephalus  dispar  (Leuckart). 

Xo.  10)  in  an  abscess  of  the  uterus  of  a  wonmn  dying  of  cancer  did  not 

correspond  to  larval  trichinie  of  the  same  length.     The  larva  found  in 

the    water    newt,   and 

called  trichina  spiralis, 

is  a  trichosoma  (T.  tri- 

tonis)      (Pagenstecher, 

op.  cj7.,  p.  1)0).     The  last 

author  (p.  100)  mentions 

also  another  nematode 

found  in  the  intestines 

of  hogs,  having  a  short 

tail  and  double  sexual 

organs.     The  young  of 

theascarisluml)ri(;oides 

(Fig.  84  B  and  85  A) 

may  also  be  mistaken 

for  trichin.e.     Those  of 

the  trichocephalus  dis- 

par  (Fig.  8())  have  been 

njistaken  for  them  also. 

Dr.    J.    H.     Salisbury 

(American  Journal  Med.  Sciences,  1808,  p.  370)  mistook,  according  to 

Cobbold.  {oj).  cit.y  pp.  157,  108),  the  filaria  sanguinis  hominis  (Fig.  87) 

for  a  trichina,  and  called  it  t.  ei/.slici.     (See  Leuckart,  ]\Ien.seh.  Par.,  p. 

38_*,ii,  a  filaria  cystica,  young  strongylus.)    I\Ieissner,  in  Schmidt's  ,Iahr- 

bucher.  No.  05, 1875,  ]>.  280,  gives  the  following  table  to  distinguish  the 

above,  as  well  as  the  embryo  of  the  dracunculus,  fiom  the  muscle  trichina'. 


Flo.  87. — Filaiirt  san;:niiii,s  lioiiiiiiis  (T,owis),   from  Lomkai t, 
times  luistuki'U  fur  a  furui  uf  trichina. 


Diameter. 

Length. 

I'roixirtiou 
of  Icii.'th 
to  brc'adtlL 

Hoad. 

TaU. 

Proptut  ion- 

ati«l.n«th 

of  tail. 

Otm. 

0.  0(130 
0.  IHI'.'.'^p 
0. 00073 

Ctm.- 

U.  KKIR 
0.  0787 
0.0338 

1  to  28 
1  to:u 
1  to40 

Sliai)v 
Koiiiul. 

■■■•'"■• 

l^liint. 

Sharp. 

...do... 

1  to  Si 
1  to8 
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( See  section  C,  p.  104,  of  this  report.  Other  worms  taken  for  the 
trichina  spiralis.) 

"I.  The  so-called  trichina  affinis  was  found  in  nearly  every  mole  ex- 
amined by  Gerlach  (Die  Trichiuen,  p.  40),  and  occur  principally  in  the 
thick  parts  of  the  flesh  as  well  as  in  the  liver  and  brain ;  they  are  mostly 
free  and  in, various  shapes,  but  seldom  rolled  into  a  spiral.  (1)  This 
nematode  is  scarcely  one-half  the  size  of  the  trichina  spiralis;  (li)  the 
head  is  sharper  and  the  cell  body  is  of  a  different  form;  (.i)  it  is  found 
in  the  liver  and  brain  as  well  as  in  the  muscle;  (4)  it  remains  free  for  a 
greater  length  of  time,  reaching  its  full  size  before  a  trace  of  a  cai)sule 
becomes  apparent;  a  bulging  of  the  sarcolemma  sheath  is  not  present; 
{■})  irritation  in  its  immediate  vicinity  and  prolifera  of  cells,  etc.,  as  well 
as  the  intense  hyperaemia,  was  absent;  (G)  feeding  gave  no  results. 

"II.  A  small  round  worm  has  been  touud  in  the  muscles  of  the  frog. 
The  delineation  by  Kiihn  (Virch.  Arch.,  2(>,  p.  222)  shows  that  they  are 
essentially  different  from  the  trichina. 

"III.  Round  worms  found  in  earth  worms.     IV,  in  beets." 

"The  trichina  spiralis  always  shows  the  same  form,  no  matter  where 
it  may  be  found"  (Gerlach,  op.  cit,  p.  52). 

SECTIOI^  H.— TEICHINOSIS  IN^  THE  UNITED  STATES. 


The  history  of  trichinosis  in  the  United  States  should  commence  with 
the  cases  occurring  in  Iowa  in  183G,  related  bj' Virchow  (Lehr.,  &c.,  pp. 
39-40)  as  follows:  A  German  family  living  in  Davenpoit,  Iowa,  was  at- 
tacked in  1850.  The  mother  returned  to  Germany  and  was  admitted  to 
the  Altona  Uospital  in  1801,  where  the  resident  piiysician  extir[)ate(l  a 
cancer  of  the  breast,  in  which  Dr.  Timm  (V^irch.  Arch.,  Bd.,  xxx,  ]).  447) 
found  numerous  encai)sulated  trichinie.  The  woman  died  in  18  4,  and 
calcified  live  tricliinie  in  large  numbers  were  found  in  the  muscles 
(Groth  Virch.  Arch.,  I>d.,  xxix,  [or  xxxix?J) 

The  next  cases  in  this  country  were  reported  as  follows: 


a 

Locality. 

Keporter. 

u  n 

Reference. 

1804 

4 

1 

\ 
0 

1 
...... 

2 

Am.  Mod.  .Tour.,  Febmnrv  20, 1801. 

1804 

...do 

I'rol'cssor  Dnitun 

Tiiiim.  >r.  Y.  Acad.  Med.,'  1804,  X.  Y. 

1804 

...do 

ClicililowaKa,  N.  Y 

Mririllii,  X.  Y 

M;IHH'll'llllH(>ttH 

N«iw  Yolk  (ill  lio8- 

IiltillK 
Lfnu  Ctrjiity 

Mnrion,LiiiiiCiiiiiit.v, 

I  own 
Xcw  YoiU  llosiiitnl 

Times. 
AitUrii  I'rar.  Med.,  vol.  i,  ji.  ICO. 

1804 
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N.  T.  Med.  Jour.,  si,  1870,  p.  107. 

A  report  on  trichinosis  .as  observed 
in  Doiirliorn  f'ountv,  lndi.".na.  in 
187-1 ;  ri'i)riut  from  Trans.  Ind.  State 
Med.  Soc,  1875. 
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^Date  uncertain. 


Ill  regard  to  the  discovery  of  tricliinoi  in  the  cadaver,  tlie  first  re- 
corded cases  are  those  by  Dr.  Bowditch  in  the  Boston  Med.  »&  Snrg. 
Journal,  1842-'43-'44.  Professor  Cliazal,  dean  of  the  South  Caiohna 
Medical  College  at  Charleston,  told  nie  in  the  summer  of  1879  that  he 
had  seen  trichinoe  in  the  cadaver  1841-'12,  while  demonstrator  of  anat- 
omy in  South  Carolina  ^ledical  College.  Asking  for  further  particulars, 
he  wrote,  March  8,  1880 : 

"All  that  I  can  recollect  is  that  I  noticed  at  least  three  cases  at  the 
time  I  was  demonstrator  during  the  session  1811-4'J.  1  think  all  tin  so 
were  colored;  one  was  a  mulatto  woman  with  mu<;h  disorganization  of 
the  liver,  the  nature  of  which  I  do  not  reco  lect.  I  made  drawings  of 
the  interesting  little  colonists,  and  had  the  drawings  in  my  possession 
a  few  years  ago.  I  state  this  to  show  that  I  did  see  them.  At  that 
period  I  only  knew  of  Owen's  article,  which  the  late  Dr.  E.  Geddings 
gave  me  to  read  after  telling  me  what  I  had  before  my  eyes.  I  infer 
irom  that  circumstance  that  he  himself  had  met  them  before." 

1  have  attempted  to  ascertain  what  had  been  <lone  in  the  way  of 
searching  for  trichinai  in  the  cadaver  in  the  United  States.  In  response 
to  my  inquiries  to  prolessors  of  anatomy  and  pathologists  in  colleges 
and  hospitals  I  have  received  many  letters  showing  that  trichinju  are 
occasionally  found  in  the  cadaver.  In  some  of  these  cases  trit^hinas  were 
not  searched  for— in  fact,  there  are  very  few  in  which  an  especial  search 
had  been  made. 
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CONDENSED  EEPOETS  FROM  PATHOLOGISTS  AND  OTHERS. 

NEW  ENGLAND   STATUS. 

Maine.— Vrof.  C.  W.  Bray,  Portland,  Me.,  from  100  to  120  cases  exam- 
ined, no  trichina^;  Prof.  S.  H.  Weeks,  Brun•s^^ick,  Me.,  knows  of  no 
cases  of  trichiure  in  the  State ;  H.  M.  Haslam,  Augusta,  Me.,  no  post 
mortems. 

New  Hampshire— J)t.  J.  P.  Bancroft,  N.  H.  Asylum  for  Insane,  but 
f3w  autoi)sies,  no  trichime. 

Massachusetts. — J.  G.  Park,  superintendent  Worcester  Luuatic  Hos- 
pital, no  tricliiuje  in  last  eight  years;  E.  S.  Boland,  M.  D.,  assistant 
superintendent  Boston  Lunatic  Hospital,  eighteen  autopsies  in  last  two 
years,  no  trichinie ;  Professor  Bowditch,  of  Boston,  two  cases,  one  age 
3(3,  one  age  70  (Bost.  Med.  »&  Surg.  Jour.,  vol.  xxvi,  1842,  pp.  117,  222) ; 
1  case  (Bost.  Med.  &  Surg.  Jour.,  vol.  xxvii,  1812,  p.  241);  1  case  (Bost. 
Med.  &  Surg.  Jour.,  vol.  xxx,  1814) ;  Prot.  H.  A.  Beach,  politeness  of 
Professor  Holmes,  Boston,  February  23, 1880,  "in  past  twelve  years  live 
bodies  contiined  trichina?;  no  record  except  in  two  cases;  no  history 
sufficient  to  account  for  death." 

Connecticut. — Hospital  Hartford,  Conn.,  few  post  mortems,  no  trichinae ; 
H.  Y.  Stewart,  Retreat  for  the  Insane,  Hartford,  Conn.,  no  trichinie ; 
Prof.  Leonard  J.  Sanford,  Yale  College :  "  In  the  course  of  twenty  years 
no  trichinae  observed.  About  two  hundred  cadavers  examined  in  that 
time.  Some  of  our  old  doctors  have  known  of  fatal  cases  of  trichinosis." 
(Letter  May  31,  1880.) 

MIDDLE   STATES. 

New  ForA-.— Prof.  William  Darling,  M.  D.,  LL.  D.,  Professor  of  Anat- 
omy, University  of  New  York,  New  York  City,  and  at  Burlington,  Vt., 
reports  eight  cases  that  he  has  met,  the  discovery  of  which  were  acci- 
dental. They  occurred  in  dissecting-room  snbjects.  PVof.  Mary  A. 
Wattles,  Woman's  Medical  College,  New  York  Infirmary,  about  ir)0  ca- 
davers examined  in  last  twelve  years;  twotrichiiiie  snbjects  in  lS70and 
one  in  1S70.  Dr.  E.  A.  IMaxwell,  Charity  Hospital  and  elsewhere,  100 
to  1;")0  autopsies  annually.  "  Have  seen  trichina',  always  dead,  how 
many  times  I  cannot  say."  Prof.  Corydon  L.  Ford,  Long  Island  College 
Il()si)it;d,  ro|)()rts  one  ease,  and  states  that  the  nnnibcr  of  bodies  dis- 
sected in  dillerent  colleges  under  his  direction  woidd  i)robably  amount 
to  1,500  to  2,000.  No  special  attention  given,  but  thinks  he  would  have 
been  noti(ic.«l. 

Prof.  \Vm.  Hailes,  Albany  ]\Iedic-al  College:  No  trichina'  in  cadavers 
in  dissecting  room.  Found  tiiem  in  nuiscles  of  rat,  in  bacon,  and  in  rab 
bits  to  which  trichinosed  human  tlesh  was  fed.  Cases  (lying  in  hos])ital. 
Prof.  E.  V.  Stoddanl,  Rochester  City  (N.  Y.)  Hospital:  No  trichiUie 
found,  but  (;ases  have  oc(Mirre<l  in  the  city.  T.  M.  Frankbn,  New  York 
City  Lunatic  Asylum,  Blackwell's  Island:  No  cases  recorded.     E.  U. 
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Parker,  M.  D.,  Saint  Barnabas  Hospital.  Ponghkeepsie,  N.  Y. :  No  cases 
recorded.  J.  M.  Cleaveland,  superintendent  Hudson  River  State  Asylum, 
Pougbkeepsie,  X.  Y. :  About  twelve  i)Ost  niortcms  annually;  notrieliina^ 
reported.  Dr.  J.  R.  Healy,  Hart's  Island  Hospital :  Ninety-two  deaths 
1879;  60  post  mortems ;  no  trichina^.  Br.  Geo.  Ford,  State  Emigrant 
Refuge  Hospital,  Ward's  Island,  New  Y^ork  :  Some  post  mortems ;  tri- 
cbinu'  not  looked  for.  Professor  Van  Vujer,  Syracuse  (N.  Y".)  Univer- 
sity, both  demonstrator  and  professor,  microscopist :  No  trichinae  found ; 
number  of  cadavers  not  given.  Dr.  C.  O.  McBeth,  Buffalo  General  Hos- 
pital: Interested  in  the  subject;  no  cases  in  hospital;  was  prosector  two 
years  in  Buffalo  Medical  College ;  no  cases  there.  Prof.  Charles  Gary, 
secretary  ]\Iedical  Department  University,  Buffalo,  N.  Y". :  Fifteen  to 
twenty  cadavers  dissected  annually ;  no  trichina'  found.  Prof.  J.  D. 
Bryant :  TrichiniT?  often  observed  in  the  dissecting  room  of  Bellevue 
Hospital  Medical  College. 

Neic  Jersey. — Dr.  A.  Mercer,  Saint  Barnabas  Hospital,  Newark,  N.  J.; 
average  ten  post  mortems  a  year  for  ten  years;  found  one  cadaver  con- 
taining trichinie.  Dr.  A.  Boll,  German  Hospital,  Newark,  N.  J.;  twenty- 
five  post  mortems  annually  for  last  two  years;  no  trichinae  found.  Dr. 
Thomas  W.  Harvey,  Memorial  Hospital,  Orange,  N.  J. ;  autopsies,  five 
l)er  annum ;  no  trichin;e  found  in  hospital  or  in  his  private  practice. 

Pennsylvania. — Professor  Leidy,  of  University  of  Pennsylvania,  of 
Philadelphia,  in  a  i^ersonal  letter  Avrites  that  he  "  has  seen  trichinae 
repeatedly,  but  has  never  kept  account  of  them.  I  have  repeatedly 
met  with  trichinae  spiralis  at  the  university.  One  case  of  a  woman 
used  last  Avinter  to  show  the  vascular  system;  the  muscles  were  filled 
everywhere.  All  cases  under  my  observation  encysted,  and  in  most 
cases  alive.  It  was  the  observation  of  a  case  of  trichinosis  in  the  uni- 
versity which  subsequently  led  me  to  its  discovery  in  the  hog."  (Pro- 
ceedings Academy  of  Natural  Sciences  of  Philadelphia,  1840,  p.  107.) 

Dr.  Morris  Longstreet,  Philadelphiii,  Pa.:  No  case  in  hospital  tor 
thirteen  or  fourteen  years;  about  that  time  a  tatal  case;  found  trichiiuv 
in  many  specimens  of  flesh  of  man  and  animals  sent  for  diagnosis ;  few 
post  mortems  in  hospital.  Dr.  J.  Berens,  pathologist,  Philadeli)liia  Hos- 
pital: Four  to  live  hundred  autopsies  for  past  live  years;  forty  of  them 
conducted  in  such  a  manner  that  trichina?  could  not  have  escaped  detec- 
tion ;  found  one  case  in  University  of  Pennsylvania,  lS78-'70.  Dr.  S. 
S.  Si'hultz,  State  Hospital  for  Insane,  Danville,  Pa. :  No  examination 
for  tri(hin;e  ;  post  mortem,  one  casei)er  month  ;  no  trichina'  found  at  the 
HonuBopath.  Hospit^il,  Pittsburgh,  Pa. 

Prof.  ]Mary  J.  Scarlett  Dixon,  AVoman's  College  Hospital,  Philadel 
phia:  Few  deaths  in  hospital ;  no  suspicion  of  trichiine.  Thirty  three 
cadavers  in  dissecting  room  of  college  ])ast  two  years;  no  trithiiue 
found.  Dr.  H.  Schrapinger,  Jewish  Hospital,  Philadelphia:  Six  autop- 
sies per  annum  for  the  last  three  years;  no  trichina'  observed.  Dr.  G. 
Alder  Blusuer,  German  Hospital,  Philadelphia  :  But  fewimst  mortems; 
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no  tricbinoe.  Dr.  W.  Evans  Cassellberry :  Eight  to  ten  autopsies  annu- 
ally for  last  three  years ;  no  trichince.  Prof.  J.  G.  Richardson,  Philadel- 
phia Pathological  Society,  May  9, 1878,  fouud  trichinae  in  a  man,  age 
40  to  50,  a  victim  of  an  accident.  (Philadelphia  Med.  Times,  Aug.  31, 
1878.)  Dr.  Stockton  Hough,  Philadcdphia  Dospital,  reports  2  cases  in 
1807  and  2  in  1801)  (Amer.  Jour.  Med.  Sciences,  ii,  1807  and  1809.)  He 
also  reports  two  later  cases ;  one,  Mrs.  M.  L.  Irish,  age  28,  admitted  for 
phthisis-pain ;  no  account  of  oedema ;  another,  T.  McC,  age  42,  admitted 
first  for  rheumatism,  second  time  for  necrosis  of  superior  maxillary, 
third  time  for  chronic  diarrhea. 

SOUTHERN   STATES. 

Maryland. — Prof.  J.  Edson  Michael,  University  of  Maryland :  Average 
fifty  autopsies  yearly  in  college  hospital;  no  trichime  found;  not  looked 
for  particularly  during  past  six  years.  Prof.  C.  F.  Bevan,  College  of 
Physicians  and  Surgeons,  Baltimore,  Md.:  Sixty  to  eighty  cadavers  per 
annum;  no  trichinse  found. 

Virginia. — Prof.  J.  S.  David,  University  of  Virginia :  Average  about 
ten  autopsies  ever3'^  winter  since  1805 ;  saw  one  case  about  seven  years 
ago,  in  which  the  trichiuie  were  dead  and  encysted.  Dr.  John  Clapton, 
Eastern  Lunatic  Asylum,  Williamsburg,  Va. :  Only  two  post  morteras 
in  twelve  years ;  no  trichinae. 

yorth  Carolina. — Dr.  Eugene  Grissom,  North  Carolina  Insane  Asylum, 
Baleigh  :  No  post  mortems  held. 

Smth  Carolina. — Professor  Parker,  Medical  College,  State  of  South 
Carolina:  Twenty  cadavers  annually ;  no  Trichinjie  found.  lie  sends  a 
brief  abstract  of  a  case  reported  .by  Dr.  II.  W.  Gibbs,  of  Columbia,  S. 
C,  in  Transactions  of  Medical  Society  of  South  Carolina,  1871,  as  fol- 
lows: "Negro  man,  age  50,  suddenly  fell  dead;  numerous  cellular  bodies 
found  in  nuiscular  tissue  of  abdominal  and  thoracic  walls  and  in  the 
heart;  cysticerci  in  ventricular  walls,  one  of  which  near  the  apex  of  the 
right  ventricle  was  ruptured,  and  blood  had  exuded  from  the  opening." 
Was  it  cysticercus  ? 

Geor(/l((.—\)r.  John  M.  Niell,  Georgia  Infirmary,  Savannah  :  Forty 
cases  of  autopsy  per  aniuiin ;  trichiuiC  never  suspected,  neither  looked 
for  nor  found.  Dr.  W.  Duncan,  Savannah  Hospital:  No  trichinjB  in 
twelve  years,  and  not  looked  for. 

Alabama. — O.  Brytre,  superintendent  Alabama  Insane  IIosi)ital,  Tus- 
caloosa, Ala. :  No  trichiuie  fouinl. 

Mississij)f»i. — T,.I,  Mitehell,  su]»erinten(lenl  Luna<ic  Asylum,  Jackson, 
Miss,:   Post  inortiMus  not  allowe<l. 

Lonmnnn. —  i'rof.  Samuel  Logan,  New  Orleans,  Feb.  22, 1880,  has  not 

had  expt^iiMiei';  is  under  the  impression  that  they  are  rarely  found 

there.     Dr.  A.  W.  Smyfh  has  made  a   nnml>er  of  niei^  jM-epaiations  of 

those  found  in  the  dissecting  room  of  the  University  of  Louisiana 

Kcntnakij. — Prof.  J.  M.  Bodine,  University  of  Louisville,  Medical  De- 


REPORT    ON   TRICHINA    AND    TRICHINOSIS.  177 

partment:  Thirty  to  forty  post  mortems  a  year;  no  trichinae  found;  has 
heard  of  none  in  post  mortems  there  for  some  years. 

Tennesnee. — Prof.  Frank  Gleason,  Medical  Department  University  of 
Tennessee,  at  Nashville:  Twenty  to  thirty  bodies  dissected  annually  j  no 
trichiuse  found. 

WESTERN    STATES. 

Missouri. — Prof.  H.  H.  Mudd,  Saint  Louis,  Mo.,  found  trichina?  in  one 
case  in  1877;  has  seen  others,  bat  has  only  indistinct  recollections  of 
individual  cases.  Prof.  N.  B.  Carson,  professor  of  surgery,  Saint  Louis 
Hospital,  has  examined  many  bodies  with  trichinae;  some  of  them  died 
in  their  hospital;  found  them  all  encapsulated;  signs  of  life  in  only  one. 
One  or  more  found  in  city  hospital ;  some  from  subjects  in  dissecting 
room  of  Saint  Louis  Medical  College,  and  others  were  sent  him  from  dif- 
ferent parts  of  the  country;  all  notes  ha\ e  been  lost.  N.  I. N.  Howard, 
superintendent  Saint  Louis  Hospital :  Trichinae  never  searched  for.  T.  R. 
H.  Smith,  superintendent  State  Lunatic  Asylum,  Fulton,  Mo. :  But  few 
post  mortems  and  no  trichinae. 

Indiana. — Prof.  W.  A.  Wheeler,  Medical  College,  Evansville,  Ind. : 
Twenty-five  post  mortems  per  annum;  no  trichinae  found.  Prof.  J. 
Chambers,  Medical  College  of  Indiana,  Indianapolis:  Thirty-five  bodies 
per  annum;  trichinae  not  looked  for. 

Illinois. — Prof.  D.  W.  Graham,  Woman's  Medical  College,  Chicago, 
111. :  Eight  cadavers  per  annum  during  last  six  years;  no  trichinae  found. 
Prof.  Chas.  T.  Parkes,  of  Rush  Medical  CoUege,  has  seen  no  cadavers 
containing  trichina  spiralis  in  Chicago,  111. 

Michigan. — Prof.  Corydon  L.  Ford,  University  of  Michigan,  found  one 
case  of  trichinae  twenty  years  ago,  but  they  had  no  sign  of  vitality. 

Minnesota. — Dr.  C.  A.  Wheaton,  Saint  Paul,  Minnesota,  Medical  School, 
Saint  Paul,  Minn:  In  operation  one  year ;  no  trichinae  found.  Dr.  Joseph 
R.  Rogers,  superintendent  Hospital  of  Saint  Paul,  Minn.:  No  autopsies 
until  1879;  trichinae  not  looked  for,  and  not  found.  Dr.  C.  K.  Bart- 
lett.  Saint  Peter,  Minn. :  Made  post  mortems  for  the  last  twenty  years 
in  Massachusetts  and  Minnesota ;  averaged  ten  per  annum ;  trichinae 
not  suspected  and  not  looked  for. 

Iowa. — Prof.  E.  M.  Clapp,  University  of  Iowa,  Iowa  City :  Trichinae 
found  in  one  case,  in  which  the  flesh  was  examined  for  another  purpose. 

California. — Dr.  Henry  C.  Kcrber,  German  Hosi)ital,  San  Francisco, 
Cal. :  72  post  mortems  since  March  1,  1878 ;  no  attention  given  to  tri- 
chinae. He  examined  13  consecutive  cadavers  in  1878  Hot  trichinae,  with 
no  result.  G.  Shurtleft",  superintendent  Insane  Asylum  of  California, 
at  Stockton,  Cal.:  Few  post  mortems,  and  not  conducted  so  as  to  be  apt 
to  find  trichinae.  Dr.  George  H.  elenks,  snijerintcndont  Saint  Luke's 
Hospital,  San  Francisco :  But  few  post  morteiiiH ;  no  trichiine  found. 

Ohio. — Prof.  J.  M.  Wheaton,  Starling  Medical  College,  Coliuubus, 
Ohio,  has  been  connected  with  the  college  ior  tlie  past  fifteen  years,  and 
there  has  been  an  average  of  twenty-five  dissections  per  year,  and  aa 
S.  Ex.  9 12 
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many  post-mortem  examinations  in  liospital,  but  has  never  seen  or  heard 
of  the  occurrence  of  trichinae  in  any  stage.  Prof.  J.  F.  Baldwin,  Colum- 
bus Medical  College  for  five  years:  Thirty  cadavers  per  annum ;  no  tri- 
chiute  found  or  looked,  for.  Prof.  Charles  Van  Pelt,  Toledo  School  of 
Medicine :  Six  cadavers  in  past  years ;  no  trichinae.  Prof.  N.  W.  Kitchen, 
Medical  Department  University  of  Wooster,  Cleveland,  Ohio:  16  bodies 
a  year;  no  trichinae  looked  for.  Dr.  C.  A.  Miller,  Layview  Asylum, 
Carthage,  Ohio :  Trichinae  never  found. 

District  of  Columbia. — Prof.  D.  L.  Lamb,  Medical  Department  How- 
ard University:  Thirty  post  mortems  annually;  no  trichinae  found. 


MARTINVILLE,  SOIMERSET  COUNTY,  NeW  JERSEY, 

April  24,  1879. 

Sir  :  Yours  of  the  20th  received.  In  reply  I  send  you,  as  requested, 
the  following : 

About  February  1,  1879,  Mr.  Low,  of  Bound  Brook,  in  this  State, 
bought  in  the  city  of  l!^ew  Brunswick  a  quantity  of  pork  (a  ham),  bring- 
ing it  home,  and  there  being  more  than  could  be  eaten  fresh,  Mrs.  Low 
cut  the  meat  in  slices  and  salted  it,  one  layer  on  top  of  the  other,  on  an 
earthen  dish  (a  common  pie-plate.)  The  meat  was  bought  on  Saturday. 
The  following  Saturday  the  family  were  all  taken  sick — Mr.  and  Mrs. 
Low  and  their  two  children,  aged  one  and  three  years — Mrs.  Low  being 
much  the  worst,  while  the  youngest  child,  who  had  eaten  but  little  of 
the  meat,  was  but  slightly  affected.  Before  the  meat  was  entirely  con- 
sumed Mrs.  Low  noticed  an  unusual  taste  and  smell  to  the  meat,  so 
much  so  that  the  last  cooking  was  thrown  away.  As  I  get  it  from  the 
physician  who  attended  them  when  first  taken,  the  symi)toms  were  like 
those  of  cholera.  When  they  came  under  my  charge  at  the  township 
farm,  about  two  weeks  after  first  taken,  all  but  Mrs.  Low  were  better, 
and  have  at  this  writing  got  comparatively  well.  Mr.  Low  presented 
the  following  symptoms,  which  it  will  be  noticed  are  similar  to  arsenical 
poisoning:  Fcetid  state  of  the  mouth;  sensation  of  the  teeth  being  on 
edge;  hiccough;  burningpain;  prsecordia;  inflammation  of  lips;  irritable 
stomach ;  vomiting  of  matters  brown  in  color ;  black,  fatid  stools;  small, 
frequent,  and  irregular  pulse;  partial  suppression  of  urine;  livid  spots 
over  the  abdomen;  delirium;  great  prostration  of  strength;  i)rofuse 
perspiration;  inability  to  move  without  great  pain  any  of  the  volun- 
tary muscles.  On  seeing  him  I  proposed  to  take  from  him  a  piece  of 
muscle  and  settle  the  question  of  diagnosis;  but  he  objecting  to  being 
cut,  I  delayed  the  matter  till  the  next  day.  At  my  visit  the  next  day 
he  seemed  so  much  better  that  1  again  deferred  the  operation.  The 
next  day,  the  third  of  my  treatment,  Mr.  Tiow,  whil«  luMug  helped  from 
the  bed,  suddenly  died.  Twenty-four  liours  after  death  I  took  from  the 
left  deltoid  muscle  a  small  piece.    Dr.  Berg,  of  North  Branch,  N.  J.,  cut 
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it  in  thin  sections,  placed  one  under  his  microscope,  when  numerous 
capsules  were  seen.  (It  is  said  trichinne  do  not  become  encapsulated 
till  after  some  months.)  On  tearing  the  capsules  apart  with  the  point 
of  a  needle  a  trichina  was  found  in  each.  Trichinfe  were  also  found  not 
encapsulated.  Fifty  were  counted  in  a  space  perhaps  half  an  inch 
square.  They  were  in  various  positions,  and  were  seen  to  change  their 
position.  Some  were  in  size  ^V  of  an  inch  in  length  by  j^  of  an  inch  in 
width  or  thickness. 

My  treatment  was  salicylic  acid  in  ten-grain  doses,  without,  however, 
expecting  to  do  him  any  good,  which  proved  to  be  so.  The  rest  of  the 
family  took  no  medicine  and  got  well. 

Mr.  Low  had  cedema  of  the  arms  and  legs. 

Any  other  information  you  wish  will  be  cheerfully  supplied  by 
Yours,  respectfully, 

E.  J.  BERGE^^,  M.  D. 

J.  B.  Hamilton, 

Surgeon- General,  M.  H.  S. 
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LETTERS  FROM  UNITED  STATES  CONSULS  TO  THE  STATE 

DEPARTMEiNT. 


1^0.  94,]  United  States  Consitlate-General, 

Vienna,  June  24,  1878. 

Sir:  I  liave  the  honor  to  state  that  a  letter  from  Prof.  Kichard 
Heschl,  professor  of  anatomy  at  the  Yiemia  University,  was  liublished 
in  the  Wiener  Medicinische  Wochenschrift,  dated  Jnue  8,  of  which  the 
following  is  a  translation : 

"  We  liave  received  the  following  letter,  which  we  recommend  to  the 
attention  of  the  city  physician : 
'^^ To  the  Editor: 

'' '  Allow  me  to  say  a  few  words  concerning  a  matter  of  sanitary  inter- 
est, which  may  not  be  undeserving  a  space  in  your  paper.  It  is  in  regard 
to  the  American  hams  which  are  offered  for  sale  in  Vienna  since  sev- 
eral weeks  or  months,  and  which  are  recommended  by  the  salesmen  to 
be  superior  to  the  Westphalia  hams.  While  of  the  latter  out  of  2,000 
to  2,500  one  contains  trichinae  and  is  rejected,  the  American  hams  ex- 
amined in  Germany  show  that  of  every  five  to  ten,  one  has  tricbince, 
and  the  iHobability  exists  that  several  epidemics  owe  their  origin  to 
this  fact.  The  city  physician  should  not  permit  the  sale  of  Amei  ican 
hams  that  have  not  passed  examination,  and  the  public  should  be 
warned,  and  if  you  need  my  name,  it  is  at  your  disposition. 
" '  Very  respectfully  yours, 

'''Prof.  EICHAED  HESCDL.'" 

In  several  of  the  Vienna  morning  papers  of  June  22  the  following 
notice  appeared : 

"ABOUT  THE  SUPPLY  OF  PROVISIONS. 

"  The  conviction  having  gained  ground  that  the  hams  an«l  the  sau- 
sages imported  from  America,  via  Ilamburg,  contain  for  the  greatiT  part 
Irichinai,  the  pro])er  section  of  the  city  council  has  concluded  in  its  ses- 
sion of  to-day  to  forward  a  petition  to  the  government  asking  the  same 
to  issue  a  decree  luohibiting  the  further  imi)ort  of  such  goods  from 
America  into  Austria." 

I  inclose  the  extract  from  the  Medicinische  Wochensclirift  and  the 
notice  which  appeared  in  the  Neue  Freie  Presse  above  quoted. 

Soon  after  Ileschl's  letter  ai)j)eared  I  recpiested  him  to  specify  the 
German  reports  upon  which  his  statement  was  founded.    In  comply- 

ib3 


184  REPORT    ON   TRICHINiE    AND    TRICHINOSIS. 

ing  with  this  request  he  mentioned  two  German  works,  both  published 
in  1874,  and  which  do  not  appear  to  have  any  reference  to  the  kiud  of 
hams  recently  imported  into  Austria-Hungary.  The  works  mentioned 
are: 

Vierteljahrschrift  fiir  offentleiche  Gesundheitspflege  von  Wanentrapp, 
6  Band,  2s,  Hft.,  1874. 

Ecepper,  Trichinte  der  Americanischen  Schinken.  Published  by  Vie- 
weg,  Braunschweig. 

2.  Eulenberg,  Vierteljahrschrift  fiir  Gerichtliche  Medizine,  xx,  Seite 
103,  1874. 

Zur  Trichinae  frage  von  Dr.  Jacobi.    Published  by  Hirschwald,  Berlin. 

Professor  Heschl  declared  that  he  had  no  personal  knowledge  of  the 
subject  to  which  he  called  public  attention,  that  he  had  never  seen  an 
American  ham,  and  that  he  relied  upon  the  examinations  made  in  Ger- 
many. He  was  thereui^on  invited  to  examine  some  American  hams,  and 
after  a  careful  examination  he  said  there  were  certainly  no  trichinae  in 
them,  and  that  they  were  sound  and  good. 

If  Professor  Heschl  had  made  his  examination  before  he  wi^ote  his 
letter,  he  might  have  written  more  definitely  and  satisfactorily,  and 
would  have  authorized  his  name  to  be  used  to  endorse  the  truth  as  as- 
certained by  investigation ;  but  it  is  unlikely  that  any  such  report  would 
have  been  given  such  widespread  publicity  as  has  been  given  to  the 
letter  he  wrote.  The  substance  of  the  letter  was  telegraphed  to  the 
London  Times,  and  has  been  quoted  in  the  European  press  generally  in 
such  a  manner  that  readers  would  not  suspect  that  iis  author  wrote  it 
before  he  had  seen  an  American  ham. 

It  is  not  the  facts  stated  nor  the  suggestion  which  Professor  Heschl 
made  which  gives  the  letter  importancje.  The  importers  of  Anun-ican 
hams  would  be  quite  willing  to  have  tlie  government  adopt  his  sugges- 
tion, not  only  as  applicable  to  American  but  also  to  German  and  all 
other  hams  offered  for  sale.  They  feel  confident  that  such  examination 
would  prove  the  superiority  of  those  imported  from  America.  But  this 
course  would  not  satisfy  those  interested  in  preventing  competition  in 
the  food  supply,  and  therefore  his  suggestion  is  rejected,  while  his  name 
is  used  to  create  prejudice  against  American  products. 

It  is  not  j)roposed  to  petition  the  government  to  cause exaTniuiition  of 
all  hams  ofiered  for  sale,  but  to  prohibit  the  importation  of  American 
hams  because  "the  convi(;tion  is  gaining  ground"  that  tlH\v  are  not 
good.  This  conviction  is  not  gaining  ground  among  those  who  have 
used  them,  for  they  unite  in  warmly  reconmiending  them,  and  Ihcrelore 
the  demand  for  them  is  constantly  increasing.  The  conviction  may  be 
gaining  ground  among  those  who  have  nev«'r  us<'d  tlicin,  and  who  will 
believe  a  learned  theory  from  nuMi  oipuiUy  ignorant  rather  than  tiu'i  tes- 
timony of  those  who  know  by  actual  experience.  Ignorant  theory  dis- 
guised in  learned  jihrase  so  often  rejuesses  and  defeats  practieal  exi)e- 
rience  that  it  cannot  be  predicted  how  the  government  will  decide  this 
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question,  but  it  is  to  be  hoped  that  the  competent  medical  authorities 
of  Austria-Hungary  will  make  independent  investigation  for  themselves, 
uninfluenced  by  the  Germau  reports. 

I  have  also  received  from  Professor  Heschl  a  paper  herewith  inclosed, 
which  was  printed  at  the  imperial  printing  office,  and  purports  to  be  in- 
structions issued  for  the  information  of  the  sanitary  council  at  the  re- 
quest of  the  government  of  Lower  Austria.  There  are  two  paragrai)hs 
only  concerning  America,  to  which  I  direct  attention,  translated  as  fol- 
lows: 

Equal  precaution  must  be  observed  in  regard  to  the  disposition  made 
of  the  refuse  of  slaughtered  animals  since  the  frequency  of  trichina  in 
America  is  principally  due  to  the  fact  that  hogs  there  are  fed  with  the 
refuse  of  the  great  slaughtering  houses,  whereby,  so  to  speak,  trichiuaB 
are  propagated. 

Particularly  must  be  noted  the  fact  that  bacon  and  hams  have  re- 
cently been  imported  from  America  which  contain  more  trichiuie  than 
ours.  In  Germany  one  hog  in  10,000  has  trichime,  while  of  the  .hams 
and  bacon  brought  from  America  from  2^  to  5  per  cent,  contain  trichinjE. 

In  calling  the  attention  of  the  Department  to  these  several  statements 
I  beg  to  suggest  that  some  proper  means  should  be  taken  to  contradict 
erroneous  reports  concerning  our  i)roducts,  in  order  that  responsible 
men  may  not  indorse  and  give  currency  to  them  as  unchallenged  scien- 
titic  facts.  The  attempt  to  create  a  prejudice  against  exports  from 
America  by  misrepri  seutatiou  and  to  cut  oft"  that  source  of  food  supply 
from  the  consumers  in  Europe  is  an  injury  to  the  poor,  a  crime  against 
humanity;  but  there  are  those  who  are  ready  to  use  any  prejudice  or 
report,  however  unfounded,  to  prevent  such  competition  in  the  markets 
of  Europe,  and  it  is  not  only  necessary  to  avoid  furnishing  material  for 
evil  reports,  but  to  see  that  false  reports  are  promptly- .and  author- 
itatively contradicted. 

I  am,  sir,  your  obedient  servant, 

PHILIP  SIDNEY  POST, 
United  iStates  Consul- Getural. 

Hon.  F.  W.  Seward, 

Assistant  Secretary  cf  State,  Washington,  D.  tC. 

[In  closures.] 

1.  Extract  containing  letter  of  Professor  Heschl. 

2.  Extract  from  Neue  Freie  Presse. 

3.  Instructions  at  request  of  Government  of  Lower  Austria. 
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No.  335.]  United  States  Consulate-General, 

Berlin,  Julij  9,  1878. 

Sir:  I  have  the  honor  to  report  that  it  has  been  decided  by  the 
Prussian  authorities  hereafter  to  dispense  with  a  microscopical  exam- 
ination of  all  American  fat  pork,  provided  the  same  consists  of  salted 
and  cured  sides  of  hogs  without  any  muscles  or  ilesh  attaching. 

Heretofore  the  import  into  Prussia  of  these  products  has  been  largely 
interfered  with,  if  not  altogether  inhibited,  by  the  local  authorities  on 
the  ground  of  their  being  infested  with  trichinae.  Thorough  investiga- 
tions have  resulted  in  establishing  the  fact  that  no  trichinae  ever  exist 
in  the  purely  fat  portions  of  pork,  and  that  whenever  any  trichinae  have 
been  discovered  it  has  been  in  the  meat  or  the  muscle  attaching  to  the 
fat.  American  pork  packers  and  exi^orters  will,  therefore,  do  well  to  so 
dress  their  fat  pork  sides  as  to  bring  them  within  the  above  regulations 
now  established  for  the  whole  Prussian  monarchy,  and  thereby  secure 
for  themselves  additional  markets. 

I  inclose  a  copy  of  the  decree  published  in  the  premises  under  date 
of  the  21st  ultimo,  jointly  by  the  minister  of  the  interior  and  of  the 
church  and  medicinal  affiiirs,  marked  Inclosure  1;  also  a  copy  marked 
luclosure  2  of  the  royal  scientitic  commission  for  medical  matters,  upon 
which  the  ministerial  decree  is  based. 
I  am,  sir,  your  obedient  servant, 

H.  KREISMAX, 

Consul- Oeneral. 

Hon.  Assistant  Secretary  of  State, 

Washington,  D.  C. 

[Inclosures.] 

Copy  of  decree  of  the  Prussian  ministers  of  the  interior,  &c.,  June  21, 
187H. 

Copy  of  decree  of  the  Prussian  scientitic  commission  for  medical  mat- 
ters, April  24,  1878. 


ISTo.  19.]  United  States  Consulate, 

Ijccds,  August  20,  1878. 
Sir:  It  is  a  giatifying  duty  to  be  able  to  send  you  herewith  a  copy  of 
a  report  by  the  health  oHicer  of  the  borough  of  Leeds  on  the  subject  of 
tricliinie  in  American  hams. 

As  no  little  detriment  has  been  Ctiused  to  the  trade  in  this  article  by 
a  wide  and  iniscliicvons  (jirculation  of  the  i<l('ii  of  tlic  ]»rcvalt'nc'(^  of  tri- 
cliinie, I  rcspt'ctlully  suggest  that  the  report  luMcwith  is  of  great  ioi- 
portance  to  our  exporters. 

I  have  the  honor  to  be,  your  obedient  servant, 

A.  V.  DOCKERY, 
United  IStatcs  Comul. 
Hon.  Assistant  Secretary  of  State, 

Washington,  D.  0. 


EEPORT   ON   TEICHIN^   AND    TRICHINOSIS.  187 

[Inclosore.] 
PARASITES  IN  AJIERICAN  HAMS. 

The  following  report  by  Superintendent  Kewbouse  was  read  before 
the  sauitaiy  committee  of  the  Leed^  Town  Council  at  a  meeting  held  on 
Monday : 

"I  have  to  rei)ort  that  in  consequence  of  a  paragraph  in  the  Sanitary 
Eecord  and  other  papers,  stating  that  a  large  number  of  the  American 
hams  imported  iuto  England  were  infested  with  a  deadly  parasite  called 
trichina?,  I  obtained  from  the  wholesale  merchants  in  Leeds  ten  samples 
of  American  hams  and  submitted  the  same  to  the  borough  analyst  for 
analysis.     The  following  is  a  copy  of  his  report: 

"'I  have  carefully  examined  microscoi)ically  these  sami>les  for  tri- 
chinse,  comparing  them  with  trichinae  obtained  elsewhere,  and  find  that 
none  of  the  sami>les  are  so  infested. 

^'  'THOMAS  FAIRLEY,  F.  E.  S.  E.,  F.  L  C."^ 


No.  135.]  United  States  Consulate, 

Barmen,  August  27,  1878. 

Sir  :  During  the  past  four  months  the  notices  of  the  discovery  of  tri- 
china} in  American  hams  and  bacons  have  been  so  very  frequent  that  I 
have  been  inclined  to  consider  them  the  result  of  jealousy  and  spitei. 

The  consumption  of  American  hams  and  bacon  even  here  in  West- 
phalia has  increased  so  much  that  it  seemed  not  improbable  that  inter- 
ested parties  systematically  circulated  these  reports  for  the  purpose  of 
bringing  American  wares  into  discredit. 

The  report,  however,  a  few  days  ago,  that  trichinae  had  once  more  been 
discovered  in  American  bacon  in  Dartmuud,  led  me  to  address,  in  the 
interests  of  truth,  a  few  lines  to  the  circuit  physician,  Kreisphysikus, 
of  that  place,  inquiring  whether  the  report  is  true,  whether  he  knew  the 
bacon  to  be  American,  and  whether  trichinae  were  lound  oftener  in  Amer- 
ican than  in  German  bacon. 

As  will  be  seen  in  the  copy  of  his  reply,  herewith  inclosed,  it  is  stated 
that  two  different  examiners  have  at  various  dates  found  trichina)  in 
sides  of  American  bacon,  whilst  it  is  alleged  that  since  the  introduction 
of  meat  examination  in  Dortmund  trichinae  have  been  discovered  but 
twice  in  swine  slaughtered  here. 

Now  as  these  reports  are  of  almost  dailj'  occurrence,  and,  whether 
true  or  false,  by  inculcating  fear  or  suspicion  of  American  hams  and 
bacon  are  likely  to  be  most  prejudicial  to  one  of  the  most  important 
articles  of  the  American  exi)ort  trade,  and  as  the  newspapers  are  con- 
tinually warning  the  public  of  the  danger  they  run  in  purchasing  Aiiieri- 
can  hams  and  bacon,  since  they  do  not  receive  the  protection  of  a  micro- 
scoi)ical  examination,  I  veutuie  to  suggest  that  American  curers,  if  they 
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desire  to  retain  the  foothold  they  have  obtained  in  the  German  market, 
take  such  measures  as  will  enable  them  to  guarantee  their  hams  and 
bacon  to  be  free  from  trichinae. 

Many  of  these  reports  may  be  unfounded,  but  many  are  but  too  tnie, 
and  this  constant  agitation  must  ultimately  be  injurious  to  the  trade. 
Hence  it  cannot  be  too  strongly  impressed  upon  all  American  merchants 
that  a  uniform  and  unvarying  excellence  is  the  first  essential  to  a  lucra- 
tive European  trade. 

I  am,  sir,  your  obedient  servant, 

EDGAE  STANTON, 

United  States  Consul. 
Hon.  Assistant  Secret ary  of  State, 

Washingtorij  D.  G. 

[Inclosure.  ] 

Copy  of  Dr.  CassalPs  letter  to  Mr.  Stanton. 


[Inclosure. — Translation.] 

Dortmund,  August  24, 1878. 
Sir:  In  reply  to  your  esteemed  favor  of  yesterday,  I  confirm  the  re- 
port that  trichinae  were  discovered  in  three  sides  of  American  bacon  by 
Mr.  L.  Schmid,  of  Ostenhellirig,  Dortmund,  the  city  meat  examiner, 
whilst  another  examiner  but  a  short  time  ago  discovered  trichinae  like- 
wise in  American  hams. 
Their  appearance  has  also  been  noticed  in  other  districts. 
Since  the  examination  of  meats  was  introduced  into  Dortmund  trichi- 
nae have  been  discovered  but  twice  in  swine  slaughtered  here. 
I  am,  sir,  respectfully,  yours, 

Dr.  CASSEL, 
Circuit  Physician  {Ereisphysikus). 


No.  80.]  United  States  Consulate, 

Manhcinij  February  11,  1879. 

SiK :  In  a  dispatch  sent  to  the  Department  June  5,  1878,  I  called  at- 
tention to  the  inclination  exhibited  by  the  local  authorities  of  Germany 
to  embarrass  the  exportation  of  pork  in  any  shape  from  the  United 
States. 

I  have  now  to  report  that  the  following  police  regulation  was  issued 
from  the  grand  ducal  diNtrict  court,  Manheim,  December  27,  187S : 

"American  ])ork  sold  in  tlie  market  place,  bntcher-sliops,  or  i)nblic 
streets,  or  to  hv  used  for  tlic  nianufactnre  of  sausages,  mnst  previously 
be  microscopically  examined  for  trichinic;  after  this  examination  each 
piece  must  be  marked  by  the  inspector." 
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This  regulation  only  exists  in  regard  to  American  pork — native  pork 
and  pork  imported  from  any  other  country  than  America  is  sold  with- 
out examiuatiou. 

I  remain,  your  obedient  servant, 

EDWARD  M.  SMITH, 

United  States  Comul, 
Hon.  Frederick  W.  Seward, 

Assistant  Secretary  of  State,  Washington,  D.  C, 


Ko.  115.]  Consulate-General  of  the  United  States, 

Rome,  March  1, 1879. 

Sir  :  I  beg  you  will  find  herewith  inclosed  an  ordinance  of  the  Italian 
Government,  with  translation,  forbidding,  until  further  orders,  the  im- 
portation into  Italy  of  swine,  their  4neat,  or  any  preparation  or  article 
made  from  their  bodies,  from  the  ports  or  landing  places  of  the  United 
States  of  America. 

It  is  believed  that  this  ordinance  does  injury  to  our  commerce  by  its 
general  and  indiscriminate  application  to  the  whole  territory  of  the 
United  States,  and  it  may  be  hoped  that  timely  notice  may  serve  to 
restore  to  uninfected  districts  the  trade  so  essential  to  their  prosperity. 

I  may  add  that  the  ordinance  was  received  at  the  consulate-general 
last  evening,  being  transmitted  through  our  legation  from  the  ministry 
of  the  interior  of  the  Kingdom  of  Italy. 
I  am,  sir,  your  obedient  servant, 

CHAS.  McMillan, 

Comul- Oeneral. 
Hon.  Wm.  Hunter, 

Second  Assistant  Secretary  of  StatCj  Washington,  I) .  C. 

[Inclosure.] 

1.  Marine  Health  Order,  No.  6  (with  translation),  dated  Rome,  Feb- 
ruary 20,  1879. 


[Translation.] 

Marine  Health  Order,  No.  5. 

The  minister  of  the  interior,  by  virtue  of  the  law  of  March  20,  18G5, 
on  public  health,  supplement  C,  and  the  regulations  of  December  2C, 
1871,  having  verified  the  arrival  within  the  kingdom  of  pork  alVected 
vith  trichinae  spiralis  from  Cincinnati  and  other  points  in  the  American 
Union,  which  proves  the  existence  there  of  tricdiiiue  in  swine,  decrees — 

That  until  further  orders  the  importation  into  the  kingdom  of  swine 
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animals,  their  meat,  and  remains,  whether  prepared  or  preserved,  com- 
ing from  ports  and  landing  places  of  the  United  States  of  America,  is 
prohibited. 

The  prefects  of  the  maritime  provinces  are  charged  with  the  execu- 
tion of  this  order. 

Given  at  Eome  February  20,  1879. 

For  the  minister. 

G.  B.  MOEANA. 


[Scott  &  Co.,  commission  house,  and  manufacturers'  agents,  No.  lOPasajie  dela  Paz.] 

Barcelona,  March  24, 1879. 
Hon.  William  M.  Evarts, 

Secretary  of  State,  Washington,  D.  C. : 

We  hand  you  herewith  a  clipping  from  the  leading  daily  paper  of  this 
city  relating  to  the  existence  of  trichinse  in  the  hog  products  of  the 
United  States,  which,  if  not  true,  should  be  officially  denied,  as  else  it 
will  result  in  a  great  injury  to  a  new  and  growing  trade  in  that  line 
with  Spain  and  Portugal : 

En  vista  de  la  propagacion  de  la  trichinre  en  los  ganados  de  cerda  de 
los  Estados  Unidos  de  America,  el  gobierno  portngu^s,  de  acuerdo  con 
la  junta  consultiva  de  sanidad,  ha  prohibido  la  introduccion  en  el  reino 
4  islas  adyacentes  de  las  carnes  y  embritidos  de  aquella  procedencia. 

We  have  recently  established  an  American  agency  here  for  the  pur- 
pose of  developing  a  new  market  for  our  j^roducts,  and  such  statements 
nn contradicted  will  go  far  to  undo  all  we  have  accomi)lished. 

Hoping  that  this  matter  may  not  escape  your  attention,  we  remain, 
respectfully,  &c. 

SCOTT  &  CO. 


[Translation.] 
-I      '     ■ 

In  view  of  the  prevalence  of  trichina)  among  hogs  in  the  United 
States  of  America,  the  Portuguese  Government,  in  accordance  with 
the  opiuion  of  the  board  of  health,  has  prohibited  the  importation  into 
the  kingdom  and  the  adjjicent  islands  of  meat  and  other  hog  products 
coming  from  that  country. 


Ko,  128.]  United  States  Consulate  General, 

FranJ:fort07i  thc-Main,  March  31,  1879. 

Sir:  As  a  matter  seriously  affccjting  an  important  branch  of  Amer- 
ican trade  in  Ihis  part  of  Germany,  I  have  to  advise  the  Department  that 
the  following  ollicial  notice  appeared,  with  others,  a  few  days  ago  in  the 
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daily  newspapers  of  this  city,    ♦    •    *     which  may  be  translated  as  fol- 
lows: 

681.  (Warning.) 

In  the  course  of  trade  a  large  amount  of  ham  is  imported  from  Amer- 
ica at  this  place.  As  is  known,  the  trichina  pest  prevails  among  swine 
in  America,  and  therefore  the  ijurchasers  of  such  hams  should,  in  order 
to  protect  themselves  against  sickness,  only  use  such  meat  in  a  thor- 
oughly cooked  condition,  or,  before  use  in  a  raw  state,  assure  themselves 
beyond  doubt  by  carefid  investigation  and  inquiry  that  the  ham  is  not 

infected  with  trichina}. 

HUGENnAHN, 
President  of  Police, 
FRANKFORT-ON-THE-MAm,  March  15, 1879. 

Immediately  after  this  publication  appeared  I  made  explicit  written 
inquiry  of  various  experts  and  veterinarians  as  to  whether  trichinje  had 
at  any  time  been  discovered  in  American  pork  imported  at  Frankfort. 
The  responses  were  unanimous  and  emphatic  in  the  negative.  One  of 
the  persons  questioned,  a  well-known  veterinarian,  who  is  commissioned 
by  the  army  contractor  here  to  examine  American  ham  and  sides  of 
bacon,  declared  that  he  had  never,  in  the  course  of  a  long  experience  of 
this  kind,  found  trichiufe  in  American  pork,  and  that  he  had  not  heard 
of  such  discovery  in  such  pork  imijorted  here. 

The  consular  agent  at  Mayence,  who  at  my  request  also  made  inquiry 
about  this  matter,  writes  as  follows: 

According  to  the  official  statement  of  Dr.  Wollpert,  the  veterinary 
surgeon  of  this  district,  he  examined  between  the  1st  and  20th  of  Jan- 
uary last  some  80  pieces  of  American  ham,  and  discovered  no  triehime 
in  any  of  them,  neither  has  he  heard  of  trichinae  being  discovered  in 
American  pork  imported  at  any  subsequent  time  at  this  place.  He  has, 
however,  been  informed  of  trichina  being  discovered  in  American  pork — 
ham — in  two  cases  at  Offenbach  and  in  two  cases  at  Worms,  all  meats 
said  to  have  been  imported  by  the  firm  of  Kiebicher  &  Co.,  at  Mannheim. 

The  examination  of  American  meat  imported  at  this  place  was  discon- 
tinued, partly  on  the  ground  that  i)arties  were  unwilling  to  go  to  the 
expense  and  partly  for  the  reason  that  no  appropriation  being  made  by 
the  government  for  the  expense,  the  authorities  were  not  willing  to  in- 
cur the  same,  and  as  a  precautionary  mcaattre  they  recommended  the 
public  to  use  American  pork  and  ham  only  in  a  wellcookod  condition. 

To  this  statement  of  the  consular  agent  at  Mayence  may  be  snpple- 
mented  the  opinion  that  the  official  notice  above  quoted  is  int<Muled 
merely  as  a  precaution,  and  not  as  a  measure  to  injure  the  tra<le  in 
American  pork.  Similar  notices  have  been  published  in  otlu'r  places, 
as  for  instance  at  Freiburg,  as  will  be  seen  by  the  following  dispatch: 
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[Translation.] 

"Freiburg,  March  13. 

"  Cases  of  tricbinosis  have  occurrecl  here  also  in  consequence  of  the 
consumption  of  American  hams.  An  examination  by  the  police  revealed 
the  existence  of  many  trichinae  in  the  American  raw  hams.  The  grand 
ducal  authorities  caution  the  public,  through  the  newspapers,  against 
the  use  of  American  jiork  before  it  has  been  thoroughly  cooked  or  sub- 
jected to  a  microscopic  examination  by  specialists." 

I  have  requested  the  consul  at  Mannheim  to  make  inquiry  as  to  the 
correctness  of  the  statement  in  this  dispatch  that  trichinae  have  been 
found  in  American  hams  at  Freiburg,  but  as  yet  I  have  no  report  from 
him.  Well-authenticated  cases  have  come  to  my  knowledge  of  rumors 
of  the  finding  of  trichina  in  American  pork,  resulting,  upon  examina- 
tion, in  proving  that  the  meat  infected  was  not  American  at  all,  but 
German.  It  is  not  improbable,  however,  that  in  some  exceptional  cases 
trichinae  have  actually  been  discovered  in  j^ork  imported  from  the  United 
States,  and  of  course  the  greatest  possible  use  has  been  made  of  these 
cases  by  the  German  iiork  interest.  There  is  no  ordinary  article  of  food 
which  is  so  exj)ensive  in  this  country,  or  in  the  production  and  sale  of 
which  a  larger  profit  is  made,  than  that  of  meat.  It  is  a  common  saying 
here  that  butchers  all  get  rich.  Meats  of  all  kinds  are  so  expensive 
that  they  are  used  very  sparingly  by  the  laboring  classes.  The  large 
and  growing  imports  of  American  pork  and  canned  meats  are  therefore 
viewed  by  the  dealers  in  German  meats  with  extreme  jealousy,  and  no 
pretext  is  unemployed  for  prejudicing  consumers  against  the  American 
article.  A  few  days  ago  the  butchers  of  Mayence  requested  the  burgo- 
master of  that  place  to  caution  the  public  against  the  use  of  American 
refined  lard  as  possibly  infected  with  trichinae.  They  also  asked  that 
octroi  duties  be  levied  upon  American  lard  admitted  within  the  walls  of 
the  city.  The  burgomaster  was  obliged  to  reply  that  tricliinae  never 
appeared  in  refined  lard,  and  that  octroi  duties  would  be  illegal,  but  the 
petition  illustrated  the  extreme  anxiety  and  jealousy^  of  the  butchers. 
Even  the  alleged  outbreak  of  pleuropneumonia  among  American  cattle 
is  cited  in  a  precautionary  and  alarming  way. 

These  facts  show  the  extreme  importance  that  every  possible  precau- 
tion should  be  taken  by  American  exporters  against  the  sending  of  any 
kind  of  diseased  or  infected  meats  to  the  German  market.  The  trade 
in  such  meats  promises  to  be  very  large  and  very  lucrative,  if  the  quality 
of  the  articles  imported  and  sold  here  can  be  protected  against  any  just 
grounds  of  complaint.  Hut  one  well-authenticated  case  of  trichinsited 
pork  or  diseased  beef  may  do  vast  damage  to  the  American  meat- 
imjwrting  interest. 

I  have  also  to  suggest  that  it  might  be  well  for  the  American  pork 
trade  in  Germany  if  reliable  statistics  couhl  be  collected  as  to  the  actual 
extent  to  which  the  trichina  pest  prevails  among  American  swiue,  and 
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the  facts  published  in  some  legitimate  way.    The  truth  might  be  very 
useful  iu  combatting  the  effect  of  exaggerated  and  pernicious  rumors. 
I  am,  sir,  your  obedient  servant, 

ALFRED  E.  LEE, 

Consul- General. 
Hon.  F.  W.  Seward, 

Assi'Stant  Secretary  of  State. 


No.  48.]  Consulate  of  the  United  States, 

Lisbon,  April  7,  1879. 

Sir  :  I  have  the  honor  herewith  to  inclose  an  extract  from  the  Diario 
do  Governo  of  Lisbon,  of  March  14,  with  a  translation  of  the  same, 
containing  a  decree  recently  issued  by  the  minister  of  the  interior  pro- 
hibiting, until  further  notice,  the  importation  from  the  United  States  of 
all  descriptions  of  swine's  liesh  in  consequence  of  the  sanitary  author- 
ities having  received  ofiicial  information  of  the  prevalence  in  that  coun- 
try of  the  disease  among  hogs  known  as  trichinosis. 

I  am  not  aware  of  the  extent  of  this  disease  in  the  United  States, 
haviug  seen  nothing  in  the  papers  concerning  it,  and  I  am  not  aware 
that  any  other  European  nation  has  put  on  a  similar  prohibition  to  the 
importation  of  pork  and  hams  from  tbat  country. 

The  trade  in  this  article  between  our  country  and  Portugal,  while  not 
large,  has  recently  commenced  to  increase,  especially  in  respect  to  hams, 
the  quality  and  price  making  them  very  popular  in  this  market.  This 
decree  is  a  virtual  i)rohibition  of  the  trade,  and  is  enforced  without 
iusjiection  of  the  articles  offered  for  import  to  ascertain  whether  or  not 
they  may  be  affected. 

Within  a  few  days  two  shipments,  one  of  pork  and  one  of  hams,  have 
been  received  here  from  America,  but  in  both  cases  the  importation  was 
not  only  i)robibited,  but  the  consignees  were  obliged  to  resliip  the  same 
to  some  other  country  for  sale,  of  course  at  loss  and  inconvenience.  I 
hear  also  of  a  similar  case  in  the  island  of  JNIadeira.  I  should  like  to  be 
informed  to  what  extent  this  disease  prevails  in  the  United  States,  if 
any  other  nations  have  prohibited  the  importation  of  ])ork  and  hams 
from  the  United  States,  and  any  other  facts  which  might  be  uselul  to 
me  in  making  such  a  representation  as  may  bring  about  a  revocation  or 
modification  of  this  order. 

I  am,  sir,  your  obedient  servant, 

HENRY  W.  DIMAN,  Comul. 

Hon.  F.  W.  Seward, 

Assistant  Secretary  of  State,  Washington. 

[Inclosnro.] 

Extract  from  Diario  do  Governo  with  translation. 
S.  Ex.  9 13 
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[luclosure. — Extract  from  Diario  do  Govenio. — Translation.] 

Sanitary  Marine  Bulletin,^  No.  62. 

Ministry  of  the  Interior, 

Lisbon,  March  14,  1879. 
Having  been  officially  informed  that  the  trichinose  has  manifested 
itself  in  the  United  States  of  America,  and,  in  concurrence  with  the  re- 
port of  the  consulting  board  of  public  health,  it  is  hereby  decreed  that 
from  and  after  this  date,  and  until  further  notice,  the  importation  into 
this  kingdom  and  the  adjacent  islands  of  all  descriptions  of  swine'a 
flesh  coming  from  that  country  is  prohibited. 
Ministry  of  the  interior,  March  13,  1879. 

LOUIS  ANTONIO  NOGUEIRA. 


No.  252.]  Legation  of  the  United  States, 

Lisbon,  Ajyril  21,  1879. 

Sir:  On  the  14th  March  ultimo  an  offlcial  publication  was  made  in 
the  Diario  do  Governo  by  the  minister  of  the  interior,  stating  that  in 
consequence  of  the  existence  of  "trichinosis"  in  the  United  States  of 
America,  and  as  a  measure  taken  in  protection  of  the  pul)lic  health,  all 
importations  of  the  flesh  of  swine  into  Portugal  and  the  adjacent  islands 
had  been  forbidden  by  the  "consulting  board  of  public  health."  This 
note  was  followed  on  the  20tli  of  the  same  month  in  the  Gazeta  dos 
Alfondegas,  or  custom-house  journal,  an  official  paper  issued  under  the 
authority  of  the  secretary  of  the  treasury,  by  a  portaria  or  royal  order 
issued  on  the  17th,  which  prohibited  not  only  the  importation  for  con- 
sumption into  Portuguese  territory'  of  such  of  the  products  of  swine  as 
are  used  for  human  food  when  coming  from  the  United  States,  but  re- 
fusing also  permission  for  them  to  be  warehoused  or  temj)orarily  de- 
posited on  shore.  I  understand  that  several  small  parcels  have,  under 
this  order,  been  transferred  to  vessels  lying  in  the  Tagus  bound  for  for- 
eign i)ort8. 

I  am  credibly  informed  also  that  the  public  he^ilth  authorities  have 
refused  to  allow  American  ])()rk  to  be  taken  on  board  of  vessels  for  con- 
«umi)tion  while  lying  in  I'ortuguese  waters.  However,  this  exclusion 
was  moditied  on  the  5th  instant  by  the  i>ublication  of  a  letter  from  the 
director-geueral  of  customs,  dated  the  2()th  of"  March,  admitting  for  con- 
sumption "i)ork  lard''  from  the  United  States;  and  fnrthcr  allow  ing  the 
entry  of  such  pork  as  was  actually  in  customhouse  stores  at  the  monieut 
of  the  issuer  of  \hv  first  order,  and  after  dne  inspection. 

No  oflieial  eonimnnication  wliatever  lias  been  made  \o  me  of  these  new 
regulations,  and  i  now  forward  tliem  for  the  information  of  the  dejiart- 
meut. 

1  have  not  seen  fit  to  write  to  Mr.  Corvo  on  the  subject,  because  no 
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one  here  interested  in  the  trade  has  brought  these  rules  to  my  notice, 
and  I  do  not  know  how  far  the  disease  prevails  in  the  United  States,  and 
therefore  do  not  wish  to  commit  myself  in  the  dark.  But  I  think  there 
ought  to  be  an  inspection  before  exclusion. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

BENJAMO  MORAX. 
Hon.  William  M.  Evaets, 

Secretary  of  State,  Washington,  D.  C. 


[Extract  fromDiario  do  Govemo,  March  14, 1879. — Translation.] 

Bulletin  of  Maritime  Health,  No.  62. 

It  being  oflBcially  shown  that  trichinosis  has  appeared  in  the  United 
States  of  America,  it  has  been  declared,  in  accordance  with  the  decision 
of  the  "  Consulting  Board  of  Public  Health,"  that  after  this  date,  and 
until  further  notice,  the  admission  into  the  continent  and  adjacent 
islands  of  the  flesh  and  fatty  tissues  of  swine  is  forbidden. 

Secretaria  of  State  of  the  Interior,  this  13th  March,  1879. 

LUIZ  A.  XOGUEERA. 


[Extract  from  Gazeta  dos  Alfondegas  of  March  20,  1879. — Translation.  ] 

A  prohibition  having  been  issued  in  the  "  Bulletin  of  Marine  Health," 
published  in  the  Diario  do  Governo  of  the  14th  instant,  against  the  ad- 
mission into  the  continent  and  adjacent  islands  of  the  flesh  and  fatty 
tissues  of  swine  coming  from  the  United  States  of  America,  on  account 
of  the  trichinosis  having  ap])eared  there,  Ills  Majesty,  the  King,  deter- 
mines that  in  the  several  maritime  custom  houses  no  entry  be  permitted 
either  for  consumption  or  deposit  to  the  said  flesh  and  fatty  tissues  so 
long  as  said  disease  continues,  and  no  order  be  given  to  the  contrary. 

Palace,  17th  of  March,  1879. 

ANTONIO  DE  SUKPA  PIMNTEL. 


[Extract  from  Gazeta  das  Alfondegas  of  March  20,  1879. — Translation.] 

Illustrious,  &c.,  Sir  :  To  solve  the  doubts  which  the  chief  of  the 
first  section  of  the  second  department  has  raised  in  liis  representations 
attached  to  your  official  order  of  the  2lM  instant,  I  have  to  deehire  : 

Ist.  That  by  the  official  letter  of  the  said  date  it  has  been  already 
communicated  that  "])ork  hird"  coming  from  the  United  States  of 
America  can  be  admitted  for  eonsumi»tion  ;  and 

2d.  That  meat  and  fatty  tissues  coming  from  the  country  aforesaid, 
being  already  warehoused  in  the  custom-houses  i)reviously  to  the  i)ub- 
lication  of  the  portaria  forbidiling  its  importation,  will  only  obtain  admis- 
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sion  for  consumption  when  the  respective  health  inspector,  whose  duty 
it  is  to  examine  it,  declares  in  writing  that  it  is  not  affected  with  trich- 
inosis. 

JOSE  BIAS  DE  OLIVEIEA. 
To  the  DiEECTOR  of  the  Custom-House  in  Lisbon. 


Ko.  86.]  United  States  Consulate, 

Mannheim,  May  3, 1879. 
Sir  :  In  a  dispatch  dated  February  11,  1879, 1  called  attention  to 
regulations  made  by  the  authorities  of  Mannheim  regarding  trichinte  in 
American  hams  and  pork.    I  now  report  the  following  correspondence 
regarding  action  in  the  same  direction  at  Freiburg : 

[Copy  of  notice  appearing  in  Freiburg  papers  March  12,  1879,  concerning  trichinae.] 

"  Many  trichinse  were  found  in  a  raw  American  ham  sold  in  this  city; 
it  cannot  be  certainly  stated  yet  whether  there  are  in  this  ham  trichinae 
still  alive.  We  again  call  the  attention  of  people  to  the  danger  result- 
ing in  the  use  of  American  pork,  ham,  long  and  short  sides,  tongues, 
etc.,  and  recommend,  in  order  to  be  protected  against  such  a  danger,  a 
thorough  boiling  of  such  pork  or  a  microscopical  examination  by  an 
expert. 

"  Grand  Ducal  District  Court. 

«Dr.  GROOS.'^ 

[Copy  of  a  reply  to  a  letter  of  inquiry  written  March  27  to  Dr.  Groos  by  the  consul  a 
Mannheim  concerning  trichuiaj.] 

"  In  reply  to  your  letter  of  March  27  we  have  the  honor  to  inclose 
herewith  a  copy  of  the  advertisement  of  this  court  informing  you  that 
several  children  of  a  family  of  this  city  who  had  eaten  of  such  ham  were 
affected  with  symptoms  of  illness,  yet  it  could  not  be  certainly  stated 
whether  they  were  a  consequence  of  the  use  of  such  ham.  Those  cases 
of  illness  had  a  favorable  conclusion. 

"Dr.  GROOS." 

There  is  an  evident  disposition  on  the  part  of  German  authorities  to 
discredit  American  meats,  and  unless  some  action  is  taken  by  our  gov- 
ernment calling  the  attention  of  the  Goveniment  of  Germany  to  this 
fact,  our  importers  will  bo  subject  to  so  many  petty  annoyancos  and 
extra  charges  that  they  will  abandon  what  should  bo  a  most  important 
trade  to  the  United  States  and  a  general  blessing  to  Germany. 

The  physical  condition  of  the  German  nations  is  wt'jikening  for  the 
want  of  meat  at  such  prices  as  will  enable  the  (rommon  i)eople  to  make 
a  daily  instead  of  a  weekly  meal  of  it.  They  are  a  patient  people,  who 
eat  th<Mr  bread  with  little  complaint,  but  it  is  observed  by  their  own 
physiologists  that  as  a  nation  they  are  growing  physically  weaker.    They 
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need  more  strengthening  food.  Our  extensive  grazing  grounds  and 
prolific  grain  fields  enable  us  to  furnish  meat  to  them  at  lower  prices 
than  they  can  possibly  produce  it.  Nothing  but  ignorance  and  preju- 
dice can  delay  their  obtaining  it  from  the  United  States. 

A  large  importer  in  Mannheim  informs  me  that  the  annoyances  and 
hinderances  are  such  that  he  shall  abandon  German  sales  and  sell  in 
England,  from  whence  the  Germans  would  buy  the  same  hams  and  pork 
at  a  much  larger  price  than  they  now  pay.  lie  has  just  filled  a  large 
order  for  hams  to  Westphalia,  which  will  be  sold  in  Germany  as  West- 
phalia hams,  restrictions  regarding  examinations  for  trichinae  not  being 
so  stringent  toward  any  other  than  American  hams. 

It  is  evident  that  trichiuic  exist  more  or  less  in  all  hams  or  pork  sold, 
consequently  the  only  comiilaint  we  can  make  is  that  meat  from  the 
United  States  should  be  so  critically  examined  and  condemned,  while 
that  of  Germany  and  other  European  nations  is  allowed  to  pass  compar- 
atively free;  no  complaint  could  be  made  if  the  pork  of  Germany  was  in 
a  like  manner  treated.  The  least  appearance  of  trichina?  in  American 
meat  is  taken  notice  of,  published  in  the  newspapers  by  the  authorities 
and  those  interested  in  discrediting  it,  warning  the  people  against  it, 
while  the  meat  of  Germany  is  sold  without  criticism. 

In  Mayence  forty  soldiers  were  taken  ill  after  eating  pork  for  dinner; 
at  once  the  newspapers  announced  trichinte  as  the  cause.  After  the 
post  mortem  of  some  who  died  it  was  stated  that  no  trichiniB  could  be 
found  in  them.  Similar  notices  in  other  places  could  be  stated.  Other 
countries,  more  or  less  influenced  by  the  ojnnions  of  Germany,  make 
absurd  regulations  in  this  direction.  In  Venice  the  city  authorities 
passed  an  ordinance  that  all  American  meat  could  be  admitted  for  sale 
after  it  had  been  cooked  four  hours.  It  is  thought  by  some  of  the  best 
authorities  here  that  the  sharp  salting,  smoking,  and  drying  of  Amer- 
ican pork,  combined  with  the  long  voyage,  usually  three  months  between 
the  killing  and  selling,  make  the  danger  of  trichinjc  much  less  than  that 
in  freshly-killed  German  pork.  In  this  district  cases  of  trichiuiu  occur, 
causing  sickness  and  death;  yet,  after  close  inquiry  and  investigation,  in 
no  case  can  I  find  that  death  or  even  sickness  can  be  traced  to  American 
meat.  On  the  contrary,  it  is  stated  by  observers  that  all  cases  that  have 
occurred  can  be  traced  to  other  than  that.  Within  a  few  weeks  a  family 
of  four  persons  died  at  Schriesheim  from  trichinie  in  German  pork. 

It  is  the  opinion  of  Professor  Gerlach,  medical  counsel  of  Berlin,  that 
through  thorough  salting,  smoking,  and  drying,  i)ork  is  rendered  com- 
paratively harndess  from  trichina^,  and  if  cooked  entirely  so,  while  the 
habit  indulged  iu  by  some  Germans  of  eating  freshly-killed  pork,  es- 
pecially if  raw,  is  i)roductive  of  disease  to  an  alarming  extent.  Xo 
American  exporter  should  venture  to  send  ptirk  abroad  that  is  not 
thoroughly  cured. 

The  recently  imposed  tax,  raising  the  duty  on  American  ])ork  from 
three  to  twelve  marks,  and  on  American  lard  to  ten  marks  on  the  one 
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hundred  kilos,  amouuting  to  nearly  25  per  cent,  of  the  value  of  the 
pork,  guards  the  interests  of  the  few  at  the  expense  of  the  many. 

A  large  proportion  of  imported  pork  is  consumed  by  the  i)oorer 
classes,  who  will  yet  continue  to  eat  American  iiork  if  they  are  not 
deprived  of  it  by  false  statements.  Even  with  the  increased  tariff  it 
can  be  sold,  at  a  profit,  cheaper  than  Germany  can  raise  it.  Lard  will 
not  be  so  much  affected,  as  it  is  used  by  all  classes  and  it  is  not  subject 
to  the  same  inspection,  and  at  the  low  prices  sustained  in  America  can 
compete  with  German  lard,  notwithstanding  the  additional  tariff.  The 
difficulties  of  the  importer  are  not  so  much  with  the  increase  of  tariff 
as  with  the  unjust  examination  and  discrimination  between  American 
and  other  meats.  That  this  should  be  changed  is  very  important,  not 
only  for  our  own  people,  but  for  the  poorer  classes  of  Germans,  who  are 
already  deprived  of  enough  of  what  Americans  consider  the  absolute 
necessities  of  life,  without  in  addition  depriving  them  of  cheap  food, 
especially  cheap  meat,  strong  good  food,  40  per  cent,  cheaper  than  they 
can  raise  it. 

German  pork  sells  here  for  80  pfgs.  to  130  marks. 

American  pork  sells  here  for  30  pfgs.  to  .65  marks. 

It  is  well  known  to  all  who  have  investigated  this  subject  that  a 
small  worm,  born  in  flesh,  maturing  in  muscles  of  other  flesh  after  it 
has  been  eaten,  and  from  there  deriving  life,  afterwards  incloses  itself 
in  a  chalky  sac,  which  sac  when  taken  into  the  human  stomach  is  dis- 
solved, freeing  the  animal  to  make  its  waj^  out  through  the  intestines 
or  coatings  of  the  stomach,  causing  pain,  sickness,  and  death,  but  it  is 
not  known  to  how  great  an  extent  the  danger  from  eating  pork  exists. 
Great  exaggerations  have  been  accepted  as  authorized  statements,  and 
people  have  been  prevented  from  eating  a  food  that  under  certain  con- 
ditions is  harmless  from  disease. 

Eminent  acknowledged  authorities  state  "  that  2  J  per  cent,  of  Ameri- 
can imported  pork  contains  trichina?,  yet  it  is  probable  that  trichina'  in 
such  pork  in  general  are  dead.  It  is  possible  that  they  are  always  dead 
and  not  dangerous ;  at  least  the  percentage  of  dangerous  pork  is  in- 
ferior to  the  microscopic-examined  pork  infected  witli  trichina^." 

jNIucli  lias  been  done  in  scientific  investigations  of  tliis  subject  and 
much  is  being  done.  In  the  ordinary  investigation  of  science  it  is  not 
inii)oitant  that  facts  should  be  immodiatiMy  ju-oduced,  but  in  this  rase, 
one  of  so  great  interest  to  all  exi)orters  of  pork  in  the  United  States,  it 
is  important  that  the  opinions  of  acknowhMlged  authorities  should  be 
at  once  obtained.  I  would  suggest  that  the  subject  should  be  made  a 
matter  of  scientific  investigation  in  (lertnany  and  the  Ignited  States, 
an<l  that  an  ap|>r()])riation  of  at  least  !?1,0(M)  shall  be  made  by  the  United 
States  (ioveruinent  to  pay  the  expenses  of  such  an  investigation,  to  be 
made  under  the  control  of  the  United  States  Minister  at  Berlin,  with 
tlic  cooperation  of  the  (Iri-iiiaii  State  authorities,  and  that  acknowl- 
edged investigators  and  authorities  on  this  subject  shall  be  asked  to 
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give  their  opinion  whether  there  is  generally  danger  from  eating  Ameri- 
can pork,  and  to  what  extent,  and  wliether  the  danger  from  trichinae  is 
greater  in  American  pork  than  that  of  any  other  nation  ;  and  also  the 
best  and  quickest  mode  of  inspection  ibr  large  imi)ortations.  I  would 
suggest  the  names  of  Professor  Pa^enstecher,  of  Ueidelberg,  and  Pro- 
fessor Virchow,  of  Berlin.  The  earlier  investigations  of  the  gentlemen 
named  have  been  accepted  as  authority.  Their  later  discoveries  are 
not  well  known  outside  of  scientific  circles.  Their  opinion  wouhl  be 
accepted  throughout  the  world,  and  the  German  Government  would 
not  maintain  the  present  strict  regulations  towards  American  meat 
alone,  even  if  they  did  not  modify  them  or  discontiuue  them  altogether. 

The  rapid  introduction  of  American  products  in  the  markets  of  my 
district  have  not  only  aroused  the  jealousy  of  the  authorities  but 
alarmed  the  producers  and  manufacturers,  so  as  to  create  a  reaction, 
which  for  the  time  injures  the  sales  of  all  kinds  of  American  products. 
Many  who  first  received  them  with  favor,  and  know  well  their  superior- 
ity and  low  cost,  persist  in  discrediting  them  and  buy  poorer  articles  at 
a  greater  cost.  Nothing  but  the  fostering  care  of  our  government  and 
the  persistent  sending  of  our  best  products  at  reasonable  prices  will 
overcome  these  prejudices  and  false  statements.  If  they  are  once  over- 
come among  the  people  the  trade  is  secure;  but  if  our  government 
neglects  to  aid  in  every  way  the  exporter,  not  only  at  home  but  abroad, 
then  the  position  already  gained  will  be  lost. 
I  remain  your  obedient  servant, 

EDWARD  M.  SMITH, 

United  tStates  Consul. 

Hon.  Frederick  W.  Sevp^ard, 

Assistant  Secretary  of  State,  Washington,  D.  C. 


ISo.  104.]  United  States  Consulate, 

Hamburg,  June  3,  1879. 
Sir  :  I  have  the  honor  to  transmit  herewith  copies  of  two  letters,  with 
translation,  received  at  this  consulate,  regarding  certain  hams  said  to 
have  been  received  from  Messrs.  Armour  &  Co.,  of  Chicago,  and  which 
have  been  confiscated  by  the  Hamburg  authorities  as  containing  tri- 
china3,  with  my  answer  thereto.  Mr.  F.  H.  Kirsten  now  desires  to  return 
these  hams  to  Messrs.  Armour  &  Co.  in  Chicago.  The  Hamburg  au- 
thorities, however,  will  not  permit  this  unless  he  first  procures  a  certifi- 
cate from  the  American  consul  giving  his  permission,  and  to  the  ellect 
that  the  Government  of  the  United  States  makes  no  objection  to  the 
returning  of  diseased  meats.  Mr.  Kirsten  was  verbally  informed  that 
the  consul  "  personally  "  had  no  objection  to  his  making  sueh  disposition 
of  the  hams  as  was  to  his  best  interest;  ollieially,  however,  that  the  eou- 
sul  could  not  give  his  permission  to  their  return,  or  a  certificate  that  the 
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Government  of  the  United  States  had  no  objection  thereto,  for  the  rea- 
sons given  in  my  letter  in  answer  to  that  of  Senator  Kunhardt. 

In  view  of  the  fact  that  frequent  confiscations  of  American  hams  are 
now  being-  made  in  Germany  upon  the  ground  of  their  containing  tri- 
chinae, and  as  in  most  cases  of  this  class  the  parties  receiving  the  hams 
desire  to  return  the  same  to  the  United  States,  I  would  respectfully  ask 
that  instructions  be  given  as  to  what  action  it  is  desired  the  consul  should 
take  in  the  premises. 

A  rigid  and  thorough  microscopic  inspection  is  now  made  in  all  parts 
of  Germany  by  government  inspectors  of  hams,  pork,  etc.,  exposed  or 
intended  for  sale,  and  if  in  the  least  infected  the  same  is  confiscated. 

In  this  connection  I  would  again  call  the  attention  of  our  merchants 
and  business  men  engaged  in  exporting  produce,  meats,  etc.,  to  Europe 
to  the  importance  and  necessity  of  sending  none  but  the  best,  and  in 
meats  especially  to  be  .certain  that  the  same  is  not  in  any  manner  in- 
fected. A  more  thorough  inspection  of  meats  of  all  kinds  either  by  the 
government  or  by  those  engaged  in  that  business  would  tend  in  a  great 
measure  to  enhance  the  value  of  our  products,  increase  our  trade,  and 
do  away  with  the  general  distrust  now  i)revailing  in  Europe  against 
American  meats,  hams,  etc. 

I  am,  sir,  your  obedient  servant, 

JOHN  M.  WILSOX, 

Consul. 

Hon.  F.  W.  Seward, 

Assistant  Secretary  of  State,  Washington,  D.  C. 
[luclosures.  J 

1.  Copy  of  letter  of  H.  F.  Kirsten  to  John  M.  Wilson. 

2.  Copy  of  letter  of  Senator  Kunhardt  to  John  M.  Wilson,  with  trans- 
lation. 

3.  Copy  of  letter  of  John  M.  Wilson  to  Senator  Kunhardt. 


[Translation.] 

Hamburg,  May  21,  1879. 
To  the  Consulate  of  the  United  States: 

The  authorities  of  this  jHace  confiscated  uj)  to  this  time  all  hams  wliich 
had  been  declared  to  contain  trichinte;  whereas  now  Messrs.  Armour  & 
Co.,  of  Chicago,  desire  that  I  should  return  to  America  the  hams  con- 
taining trichiiuii;  and  whereas  the  authorities  of  this  i)lace  have  directed 
me  to  obtain  the  consent  of  the  Anu'rican  consul  thi'rcto,  I  herewith  re- 
specUully  re(]uest  the  i)ermission  that  I  may  send  hams  wliich  have 
been  imported  here  by  Messrs.  Armour  &  Co.,  and  fimnd  hero  to  contain 
trichina',  back  to  the  same  firm. 

llespectfully, 

H.  F.  KIRSTEN. 
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[Translation.] 

The  Police  Authorities  of  the  Free  and  Hanseatic  City  of 

Hamburg. 

No.  2125.]  nA^iBURG,  May  31,  1879. 

To  the  Consulate  of  the  United  States  of  America: 

The  merchant  H.  F.  Kusten,  of  this  city,  lias  requested  the  permis- 
sion to  return  to  the  shii)i)er  certain  meats  which  have  been  imijorted 
into  this  phice  and  found  to  contain  trichi  11:13. 

Kirsten  asserts  that  upon  his  incpiiry  at  the  consuhite  he  received  the 
verbal  information  that  there  was  no  objection  to  the  returning  of  the 
same. 

As  probably  other  importers  of  such  meats  will  ask  for  the  same  per- 
mission, the  undersigned  authorities  deem  it  proper  respectfully  to  ask 
whether  the  statement  of  said  Kirsten,  that  the  Government  of  the 
United  States  of  America  does  not  object  to  the  returning  of  meats  con- 
taining trichiuoe,  is  correct. 

The  senator,  chief  of  poUce, 

T.  ku:n^hardt. 


[Inclosure.] 

United  States  Consulate, 

Hamburg,  June  3,  1879. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communi| 
tion  iSTo.  2125,  under  date  of  May  31,  1879.  In  answer  thereto  I  have 
to  say: 

On  the  21st  instant  I  received  a  letter  from  H.  F.  Kirsten,  of  this 
city,  in  which  he  informs  me  that  certain  hams  imported  by  the  tirm  of 
Armour  &  Co.,  of  Chicago,  had  ui)on  examination  here  been  found  to 
contain  trichinae,  and  that  the  same  had  been  confiscated  by  the  Ham- 
burg authorities. 

Second,  that  he  desired  to  return  these  hams  to  the  United  States, 
and  that  in  order  to  do  so  he  must  furnish  the  authorities  of  tliis  city 
the  official  permission  and  consent,  and  a  certificate  to  the  efl'ect  of  the 
American  consul.  In  answer  thereto  Mr.  Kirsten  was  verbally  in- 
formed that  "personally"  the  consul  had  no  objection  to  his  making 
such  disposition  of  the  hams  in  (juestion  as  was  to  his  best  interest, 
but  that  no  official  certificate  or  permission  could  be  given  to  the  effect 
"that  the  Goverinnent  of  the  United  States  of  America  does  not  object 
to  the  introduction  of  meats  containing  tricliiuiB,"  as  the  consul  neither 
desires  to  place  the  government  he  re]>rescnts  or  himself  in  the  i)()siti(>n 
of  aiding  the  introduction  into  the  United  States  of  articles  declared 
by  the  Hamburg  authorities  to  be  deleterious,  and  confiscated  as  being 
injurious  to  public  health  and  safety,  without  first  having  obtained 
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special  instructions  from  his  government  authorizing  him  so  to  do,  upon 
receipt  of  which  you  will  be  duly  notified. 

Availing  myself  of  this  opportunity  of  renewing  to  you  the  assurance 
of  my  distinguished  consideration, 

I  am,  sir,  your  obedient  servant, 

JOHN  M.  WILSON,  Consul. 
Senator  Dr.  Kunhardt, 

Chief  of  Police,  Ramhurg. 


No.  213.]  United  States  Consulate, 

Christiania,  May  24,  1879. 

Sir:  With  reference  to  my  dispatch  No.  212  of  May  3,  I  have  now 
the  honor  to  communicate  that  the  board  of  health  of  this  city  has 
issued  a  decree  to  the  following  eflect : 

"From  the  1st  of  June  next,  and  until  further  notice,  sides,  hams, 
and  spare-ribs  of  pork  imported  over  sea  into  this  country  may  not  be 
sold  until  after  examination  by  oflicers  authorized  by  the  board  of 
health,  and  having  received  the  mark  '  free  from  trichinje.' " 

The  above  measure,  called  forth  by  the  repeated  discovery  of  trichinae 
in  American  hams,  establishes  a  compulsory  examination  of  all  kinds  of 
pork  imi^orted  from  the  United  States.  Importers  of  this  article,  some 
of  whom  handle  up  to  four  thousand  boxes  of  salt  pork  every  year, 
complain  much  of  the  severity  of  the  enactment,  which  must  raise  the 
price  of  American  pork  through  the  expenses  of  examination,  which 
likewise  subjects  them  to  great  inconvenience. 

However,  American  pork  has  gradually  become  an  article  of  primary 
importance,  and  will  continue  to  be  imported  here  in  considerable  quan- 
tities. 

From  other  cities  in  Norway  we  also  receive  the  report  that  trichiuie 
have  been  found  in  American  hams. 

I  am,  sir,  your  obedient  servant, 

GERH.  GADE,  Consul 
Hon.  F.  W.  Seward, 

Assistant  Secretary  of  State,  Washiiifjton,  D.  C. 


[Kxtnir.t.] 

No.  44.J         Consulate  of  the  United  States  oe  America, 

Bristol,  May  21),  1870. 

Sir  :  *  •  •  I  beg  to  direct  the  attention  of  the  Doi>artnient  to  the 
reply  given  to  tlie  iininiry  of  tli<'  Earl  of  liclnioro,  in  yesterday's  sitting 
of  I'arlianiciit,  by  the  I)uk<'  of  KMchmond. 

The  stock-raisers  of  I-iUglaiid  as  well  as  of  the  Continent  have  circu- 
lated reports  to  the  eflect  that  a  very  largo  i)ortion  of  the  American 
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hams  and  bacon  was  infected  with  trichinosis,  thus  to  keep  people  from 
buying  American  pork  in  preference  to  the  native.  The  ijork-raisers  of 
this  country  became  very  much  alarmed  in  conse(iueuce  of  the  largo 
number,  which  is  steadily  increasing,  of  hogs  brouglit  to  Great  Britain 
from  the  United  States.  The  interpellation  of  the  Earl  of  Belmore  is  a 
consequence  of  this.  It  is  a  well-established  fact  that  trichinosis  api>ears 
in  all  countries  among  swine,  and  I  doubt  that  the  American  hogs  are 
more  atiected  from  it  than  those  of  other  countries.  If  they  are,  the 
trade  in  American  pork  would  exijerieuce  a  severe  check  in  all  European 
countries. 

The  interest  of  this  trade  to  the  United  States  is  so  vast  that  every 
precaution  should  be  taken  in  sending  but  healthy  meat  to  this  country 
or  any  other  one.  The  shippers  ought  to  make  it  their  duty  to  have  the 
pork  before  it  is  sent  off  examined  whether  it  is  free  from  any  and  every 
disease.  The  best  authorities  of  Europe  hold  that  swine  get  infected 
with  trichinosis  by  not  being  kept  in  clean  places  and  by  allowing  them 
to  eat  impure  food.  It  therefore  seems  that  our  farmers  have  it  in  their 
own  power  to  protect  their  hogs  against  the  named  disorder,  which,  if 
it  is  allowed  to  spread  on,  must  interfere  very  materially  with  the  Amer- 
ican pork  trade,  as  already  intimated. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

T.  CAXISIUS. 

United  States  Consul. 

Hon.  F.  W.  Seward, 

Assistant  Secretary  of  State,  WasJiington,  D.  C. 


House  of  Lords.  • 

The  Lord  Chancellor  took  his  seat  at  five  o'clock. 

DISEASE  IN  SWINE. 

The  Earl  of  Belmore  asked  if  it  was  true  that  swine  landed  in  this 
country  had  been  found  affected  with  trichinosis,  and  whether  the  gov- 
ernment projiosed  to  take  precautions  against  the  introduction  of  the 
disease. 

The  Duke  of  Richmond,  in  consequence  of  reports  from  ail>road,  had 
caused  swine  brought  from  America  to  Liverpool  to  be  subject  to  exam- 
ination by  officers  of  the  Veterinary  Department  of  the  Privy  Council, 
and  he  regretted  to  say  the  result  had  been  to  discover  trichinosis  in 
some  of  the  animals.  The  investigations  were  being  continued,  and 
therefore  he  was  unable  to  say  what  steps  it  might  be  necessary  to  take 
in  the  matter.  Swine  from  America  were  slaughtered  at  the  i)ort  of 
landing.  The  best  manner  of  guarding  against  the  communication  of 
the  disease  to  the  luimau  species  was  for  the  public  to  take  care  that 
their  ham,  pork,  or  bacon  was  well  cooked. 
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No.  411.]  United  States  Consulate-General, 

Berlin,  June  23, 1879. 
Sir  :  The  agitation  in  this  country  against  American  hams  and  pork 
sides  (bacon)  having  now  reached  this  city  also,  where  the  consumption 
of  the  same  by  the  middle  and  laboring  classes  of  the  j)opulation  has 
become  so  extensive  as  almost  entirely  to  exclude  the  home  article,  I 
beg  to  bring  the  fact  to  the  notice  of  the  Department  with  a  view  of 
having  impressed  anew  on  the  parties  shipping  these  goods  from  the 
United  States  to  Germany  the  necessity  of  sending  only  such  as  are  en- 
tirely free  from  trichinae.  By  that  course  alone  will  they  be  sure  of 
avoiding  all  annoyance  and  loss. 

A  copy  of  the  notice  given  by  the  royal  police  department  here  in 
relation  to  the  subject,  together  with  an  English  translation  of  the  same, 
is  herewith  inclosed. 

I  will  add  that  an  ordinance  has  been  agreed  upon  by  the  municipal 
authorities  of  this  city  and  the  royal  police  department  making  the 
microscopic  inspection  of  all  kinds  of  pork  offered  for  sale  obligatory. 
Said  ordinance  will,  I  am  advised,  be  very  shortly  promulgated. 
I  am,  sir,  your  obedient  servant, 

H.  KEEISMAN, 

Consul- General. 
Hon..  Assistant  Secretary  of  State, 

Washington,  D.  C. 


[Inclosure  to  No.  411. — Translation.] 

Of  late  large  quantities  of  American  hog  hams  and  pork  sides  with 
lean  meat  still  remaining  on  the  same  have  been  brought  into  the  mar- 
ket at  Berlin. 

As  has  been  proved  by  microscopic  inspections,  many  of  these  hams 
and  pork  sides  have  been  found  to  contain  trichina). 

Said  fact  is  hereby  brought  to  the  notice  of  the  public  by  enjoining  on 
the  same  the  urgent  necessity  of  having  an  assurance  in  purchasing  this 
kind  of  meat  that  the  same  has  been  subjected  to  a  microscopic  inspec- 
tion. 

Berlin,  June  IG,  1879. 

Koyal  Police  Department. 

VON  MADAI. 


No.  214.]  United  States  Consulate, 

Christiauia,  June  (J,  1879. 
Sni:  In  my  dispatch  No.  213  of  May  24  I  reported  that  a  compulsory 
examination  of  all  kinds  of  American  pork  was  to  be  enforced  from  Uio 
1st  of  June. 
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At  the  examinations  made  at  the  bureaus  established  by  the  board  of 
health  tricliinfe  have  been  found  in  24  out  of  1,000  pieces  of  American 
pork  sides,  or  21*^ per  cent.  The  bureaus  had  earlier  found  trichinae  in 
about  2  per  cent,  of  the  American  hams  examined.  The  article  has  con- 
sequently fallen  in  great  discredit  here,  and  the  import  of  hams  from 
the  United  States  has  virtually  ceased  altogether. 

I  am,  sir,  your  obedient  servant, 

GERH.  GADE, 

Consul. 
Hon.  F.  W.  Seward, 

Assistant  Secretary  of  State,  Washington,  D.  0. 
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